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iv PREFACK. 





The therapeutic value aud the limitations of radium are being thon. 
oughly invest igated, and it is still too early to assign any definite Place to 
this remarkable agent in the practice of medicine. A Space, all top 
brief, is allotted to the study of phototherapy, and to the memorably 
diseoveries which the genius of Finsen bequeathed to science, ; 





A striking feature, which will materially add to whatever merit {}, 


work may possess, is the introduction, in ifs final pages, of a study of th¢ 
technie employed and the remarks made by many of the leading expo 


nents of Rontgen therapy both in this country and in Europe, 
In the department of electro-therapeuties the author has freely eo). 
sulted the works of Rockwell, H. Lewis Jones, Erb, Hedley, and Snow. 
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2c 1 the hands and bodies of hundreds of experimenters, and the Mase 
on the e p eopl e were ¢ almost. unanimous in declaring that electron Was A 
deantedranth a sonl: Although Physician in Ordinary to Queen Eli a 
hath, Gilbert did not attempt to apply the knowledge thus £ained to 
medicine. His friend, the poet Dryden, immortalized him in the follow. 


ing lines : 








‘Gilbert shall live till lodestones cease to draw 
Or British fleets the boundless ocean awe.” 


: Such was the birth of the science of electricity. 
ne But the magnificent generalization made by Gilbert was but the 
"t initial step ; the scientifically inquisitive Otto von Guericke of Magde- 
burg quite promptly gave to the world a machine for seneratine elec. 
| tricity, as useful at that period as was his indispensable : air-pump. Tt 
_ remamed, however, for Stephen Gray, in 1730, to disclose the secrets 50 
deeply hidden in this mysterious substance, and it was he who ex. 
pounded the leading principles of the science of electricity. Amazed at 
the wondrous achievements attained by these later philosophers, Du Fay 
and Nollet in France assiduously applied themselves to a study of elec- 
trical phenomena. Du Fay suspended himself by a silken cord, and was 
then filled with electricity by Nollet; he presented his hand to his com- 
ee panion, when a brilliant spark shot eon hand to hand, a phenomenon 
ert that completely bafiled the minds of both these scientists. 
ce ‘Shortly after this the whole of Europe was awe-struck by the inven- 
5 MoM of the Leyden jar. Professor Musschenbroek received its first full 
_ discharge, and he wrote to Réaumur that he would not suffer a second 
8 teh, shock for the whole kingdom of France. Seizing upon this famous 
‘Giscovery, Franklin in America invented a battery of jars capable of 
a es ocks “uite analogons to the terrifying powers of the thunder- 


Maes ee Yanklin’s contention that the electricity of the earth and air 
. . We at ne, and it was: is 






































Uh positive conviction that awakened the derision 
ost paininl sarcasm from the Royal Society of London. Not 
sat se ahaha verse. eriticism, the persistent American philosopher 
fee od eda suken kite containing an iron point. Attached to the kite 
Was & hemp string ending i in a silken cord ; to the latter was hung an iron 
aire OCCT rainy day in June, 1752, for the experiment. Sta- 
5 is Jnr uself on what is now known as Ridge Avenue and Green 
mEreet an An adel hia, Franklin: flow: his curious apparatus to the 
. Sud fbn the falling rain made the hemp string an excellent 

» ve i es were stirred as ee a strange impulse ; he applied his 

A / and ati ones. drew sparks from its sides. He felt that he 
he ha 1 seis d the vagrant lightning of the storm! The 
on realized that a mighty scientific achievement 
made him a member and awarded him their 








INTRODUCTION, 



























XX 
prize, and he was signally honored in Germany, 


few oS 


EF Pearce, ntl 


Surit ig the eighteenth century, the science of electric ity became one 
ee most important and interesting branches of knowledge, In 1790 
et - f{hrough the convulsive movements of a dead frog, hanging from 
ae oi balcony, brought forward his great: discovery of ealvanism. The 
artal Volta improved upon Galvani’s teachings. With the intro- 
duet : ion of the voltaic pile, in 1800, his fame spread world-wide, by later 
mod if fications he formed the beautiful ‘Ta Couronne de asses,” the 
rs cl “by which to-day we flash our messages through the fathomless 
pean a It was more than one hundred years after Gilbert's time, that 
ies 8 ee “ icity was first brought into use as a curative agent. De Haen 
a = 15) ), Jallabert (1748), and Abbé Nollet (1749) were the first to employ 


(i = 
stic 1758 Benjamin Franklin tried the 

stati tricity in medicine. In j 

atic a i In 1759 the 


io he electrie current on a number of paraly tics. 
t pene o fi divine, published a treatise entitled 
Rev erend John Wesley, the famous ot 
The Desideralum. or Blectricity made Plain and Useful, by a Lover of Man- 
in i and Common Sense. The first records of electrical treatment at 2 
fo fon hospital are found in the year 1767, when a static machine i 
4 aa led at the Middlesex Hospital, and in 1717 another was placed in 
ES artholomew’s Hospital. At st. Thomas's Hospital the suldect vi 
ie h, the surgeon; and m 1 
syste om | ursued by Mr. John Bire 
t eS oe essay of fifty pages on medical electricity to Jolin 
fe Beck, An Essay on Blectrictty. The sles ee wre 
a ‘o enmmen 
ah “etically applied. +o en 
seen th its of these great labors prac " 
; We uae of the i aivellous discoveries ail mv seis ee 
| ‘ f integral parts of 6 
venien of our necessities, © ee 
di 8 Ae ould be ae to repeat an oft-told story—a story © 
day 1 Vv 
grea’ i A iumphs of human achievement. 


a , CURRICULUM 
ELEC RIGITY AS A PART OF THE MEDICA 


en el 
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about 12; Oo0 physicians i anni 
I i t has Mel Ce ih ie daily practice. The question 
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;. he stoasees is doesn’t the subject of met i tee f ee practical 
Be cs ‘oulum? Without seme an ae ly a current 
Bt the ago of th eat. how can the physician hope pero ‘a not this 
iatigontly or ee when its application a en for its being 
ie raetieal workings P™ trator desig 
ae new of Ms LE ae Feet jam and its ee must begin 
el ag Nig in a6 sn a ae d medical electricity the ty 
rie ite “el a me 


dl 
i electricity uw 
) the physics © 
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34 ELECTRO-THERAPEUTICS, 
Magnetism may be temporary or permanent, “lPemporapry Ma 

is magnetism remuning only for a short time, as in soft iro), “HS 
Permanent magnetisin, 2s the name indicates, Permanent |» 


CS ite 


in the magnet, as In steel. 


BLECTRO-MAG NETS. 
When a bar of soft iron has wound around it a ¢oil of Wire fop : 
purpose of establishing a magnetic held, we obtain an électro-m); i 
i. P i a | = ra 1% | 7 ‘ ta 7 a P a eC 
Soft iron is almost universally employed in the manufacture of ai A 
i ; pa J a | an a i a 4 Tih. 
Phe use of hard steel with a similar strength ot eurrent yie 
PHL. (rh 


magnets, 
far less magnetic force. 


II. Nature and Properties of Electricity. 
Rleetrieity (derived 1 rom the C reek yészte0v, amber) is the term 
applied to a certain invisible agent known to us only throuch its peculiar 
behavior. The early scientists held that electricity was a fluid : |x an a 
periments tended to show that if behaved like an incom pressible linnid 
and in other ways resembled a gas highly attenuated and without Weicht. 


In the light of present knowledge, the fluid theories have been abandoned, | 

and if Is now generally accepted that the peculiar phenomena are ile yo. 

sult of some strain or other action in the ether, the latter being supposedly 

a fluid medium that exists in all parts of the universe—in frases, Rolida 

and liquids, 2 

A. THEORY OF POTENTIAL. . 
7 


The laws which concern the magnitude and measurement of electrical 
quantities are very difficult to explain. That branch of electrical seieneo 
dealing with the measurements of electrical charres is called electro-statics, 
Many of the less complicated electrical phenomena may be conveniently 
iMustrated by the action of fluids, though it must be remembered that 
such comparisons are only relative. and introduced to facilitate the easy 
mastering of electricity. Electrical potential, or electro-motive force (writ. 
fen thus—E. M. P.), is that property possessed by a body by means of 
which an electrie current is enabled to pass from it, through some 
other medium, into another body. In order to simplify the theory of 
potential, it is essential to notice the elementary laws governing electrical 
force, | 

Hydraulic Analogy.—In order to simplify the term * potential.” 
let Hs assume the following analogy between electricity and walt 
Let us suppose two reservoirs (both partly filled with water) at differem 
levels and connected with each other by means of fubing. Evidently the 
water in the reservoir placed at the h igher level will flow through ie 
Pipe into the lower reservoir. The flow is due to difference in leve' 
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producing Pressore (or motive force). MeaAstred by the ditt: 
tade-(or potential ) hetween fhe CALE SEE nae STC RATE 11 sulti- 
ro ‘ ‘ : a eee . | tained Th the bw reseryoire 
When the two reservoirs are placed at the same J | : rs. 
Nressire Wi AwIGk« ; : ES TEWel, To dilerence in 
Bate I will Asal henee. no water will flow from the one reservoir to 
the other. Jf we substitnte the word « potential’? for "Ip. Ln 
: 5 hen ee a il We é) 
employ the common ¢leetrics| term. » We then 
Imagine two ¢harred bodies to he comiected with each other by wire- 
a flow of current takes place from the positive to the nesativs | r | 
Sete | SOLVE: COTE 
nly ; this is possible because of « differenes in | pce di 
a i Ge oe ‘ < Mise of a difference in the potential in the two 
odes. Allowine th: WARE en aRaneer ee darn ee 
1 oe Is ah Lhe positive charge d body is ata hither potential 
(or level) than the one charged hesatively, we must state that the flow of 


PLATE OF FLOW CURALAT 1 AMP. 
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Fd. 1.—Electrical wits Wlwstrated by means of the bydrauiio analogy. (Hediey.) 


current results from the difference in the potentials, thus creating an elec- 
trical pressnre or electro-motive force. The fact that there is a flow of 
current from a higher to a lower potential must tot be overlooked, Irom 
the foregoing remarks ib miy be assomed that no flow of current thes 
place between the bodies when they are al ecpuil potentials. W henever 
a stream of water falls from a higher to a lower level, it will perform a 
certain amount of work in its corse downward,—t, é@, 1b has required ch 
certain amount of potential foree, and, besides, the difference ot level Cian 
not be restored without expending a cert For every 


pound of water that is lifted through a diffe 


ain amount of work. 
rence of level equal to a foot, 

‘hat the shape of the path 
one foot-pound of work ts done, no matter what the shape ol the pit 
may be by which the elevation of the water toa higher level is: accom. 


Likewise, electricity cannot be transferred from one body to 


plished. 
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potential t Wop}, 


he accomplished. The term potential, though relative, mug}, 
to he ai peel ; Forres ar power to fala) Work. For Instance, if , 
q fore fe 


; scr 
considered its means a | Vrane ' A LT ‘i criemars 
Fa wonepound body five feet high against the force of gravity, 44, 


eairht of the pound-body in turn ean accomplish five foot-pounds gj 
a4 in falling to the ground. In the strictest sense of the tern. poten, 
tials an relative ; hence it is always the difference of potentia| With 


which we are dealing. 


f. Units or ELEcTRICAL MEASUREMENT. 

Cc. G. S. System.—Electricians have universally agreed to adopt 9 
system of measurement based upon three fundamental units: name Y, 
the centimeter,—the unit of length ; the gramme,—the unit of weight or 
mass ; and the second,—the unit of time. All other units are derived 
from these three, and are known as derived units, one of the most im por- 
tant of these being the unit of force, called the dyne. The dyne is that 
foree which when acting for one second of time on a mass of one framime 
conveys to it a velocity of one centimeter per second. 

(a) Electro-static Units.—(1) The unit of electro-static quantity is 
that quantity of electricity which, when placed ata distance of one centi- 
meter (in the air) from a similar and equal quantity, repels if with a 
force equal to one dyne. 

(2) The unit of electro-statie potential is equal to the unit of work 
done in moving a unit of positive electricity against the electric forces. 
ea HD slain ach aiforence of potential is that difference 
pare ie as atl i when ib requires the expenditure of one erg 
tg 4 positive unit of electricity from one point to the other 
against the electrie force, 


(4 O-atohie Tae hay ee 
a aS *) ee 7 pace slatic AaERE OF: cupdedy 1s that conductor which requires 
| ay s Wr reas of electricity to bring it up to unit potential. 
Glan cle eae Pee ee mtensily is meant the electrie force of intensity 
erat si © Ani at ay point, being measured by the foree which it 
nay ene eee placed at that point. 
.) Magnetic Un; ae 
strength able 3 a ene — (1) The unit magnetic pote is one of such a 
ee that when placed at a distan | 


from a similar pole of ce of one centimeter (in the air) 
here eof 4) stran: Agel Ve : 
(2) Mas is vast strength, repels it with a force of one dyne. 


potential is measured by the amount of work done in 
© against the m apneic forces, 
re @ Hone potential exists between two points 
oe from one point to i, ce ‘of work to bring a unit mag- 
otive force being ie other against the magnetic forees— 
Tere 6 measured in the same units as difference of 
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(4) The intensity of magnetic field is measured by the force 
apon a unit magnetic pole ; hence, 

(9) Unit intensity of Jed is that intensity of a field which acts ona 
nnit pole with a force of one dyne, the term gauss having been proposed 
for this unit. 

(6) Magnetic flux, or total induction of magnetic lines, is eqyual fo the 
intensity of field multiplied by area—its unit being equal to one magnetic 
line. 

(7) Magnetic reluctance is the ratio of magueto-motive force to mag- 
netic flux. 

(¢) Electro-magnetic or ‘' Absolute’ C.G. S. Units.—The pre- 
ceding magnetic units give rise to the following set of electrical units, in 

ching Ma S : 
which the strength of currents, ete.,, is expressed in magnetic measure, 
according to the centimeter-pramme-second system : 

(a ) A current has a mn of strength when one centimeter length of 
its eircnit bent into an arc of one centimeter radius exerts a force of one 
dyne of a unit magnet-pole placed at the centre. . 

(b°) Unit of difference of potential exists between two points when it 
requires the expenditure of one erg of work to bring a pit of positive 
electricity from one point to the other against the electric force. — lift 

(e) A conductor Is said to possess a tnt resistance when = ‘ a 

‘ . Pee oa earerent it strength t 
ence of potential between 11s ends causes a current of unit - 
flow through it. 

(d') Unit of quantity of elec 
by unit current in one second. , 

| % Thad } “ aires one Unit qu 

(7) Unit of capacity require 
potential. . 

cr) Unit sof ina wetiont 
induced by the variation of the eur 
per second. / 

(da) * Practical Units an 

ay maim ae 
fabsolute’ units in the agi or practical Use. 
and others incouveniently small for pricis 
therefore chosen as practical units : 
ie (1) Iesistance. — The Ohm, fe: locit \ af one earth-quad- 

‘Ek 7 Tex: | ‘psistace represented ly thie aah lh | . i ie of a uniform 

theoretically the resistance T°P"  eonted by the resistance eet 
fant per second) but actually represen nd 14.4521 grammes i TLS 
co! a of mercu ry 106.3 centimeters long and <3 r 08 a etandard’ oli. 
at of ae Such a column of mercury repress 
: Ae bt 4 A 


it exerts 


fricity is that quantity which is conveyed 
antity to charge it to unit 


electro-motive force 13 


ig such that umit 
is such t of current 


rent at the rate of one unl 


e'_Several of the above 
‘neonveniently large 
The following are 


d Standard 


evsteni wolilil Tre 


nits jatance (and 
— 1( absolute nits of resi 


18 
i he izj 1a | it 
tthe Columbian aes if saith 
slect rice) WLEnibe. 
etl ructicsl ariel etarelir i lectrn sight 
Safad pith ee agreed| Upen the following ©" 
COTE ee 


: a Tatras met a 
L An International Congres* of Electr 


Chicago, in 1895 for the purpose © Ans 
These commissioned delegates of muIn} 
definitions of terme. 
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38 ELECTRO-THERAPEUTICS, 
: (2) Current.—The Ampere (formerly called the ‘ weber’). 
, — 0 absolute units; practically represented by the current: whic), 


deposits silver at the rate of 0.001118 eramme per second. 
q “(3) Hleetro-mative Force.—The Volt, — 10° absolute units, is tha; 
E. ALF. which applied to L ohim will produce in ita current of 1 ampere - 
being {2° of the E.M.F. of a Clark standard cell at 15° C. 
(4) Quantity,—The Coulomb, — 10' absolute nits of quantity : 
being the quantity of electricity conveyed by 1 ampere in one second. | 
: “(O) Capacity.—The Farad, — 10—" (or one one-thousand-mj]| 
| ionth ) of absolute unit of capacity ; being the eipacity of a condenser suc}; 


4 as 10 be changed to a potential of 1 volt by 1 coulomb, The miero-farad 
| or millionth part of 1 farad — 10" absolute units. 

(6) lFor.—The Joule, — 10° absolute units of work (ergs), is 
h = J 


/ represented by energy expended in one second by 1 ampere in 1 ohm. 


a “(7) Power,—The Watt, — 107 absolute units of power (ergs per 
3 second), is power of a current of 1 ampere flowing under a pressure of | 


volt. It is equal to one joule per second, and is approximately +1. of 

one horse-power. 

(8) Jnduetion—The Henry, = 10° absolute units of induction, is 
the induction in a cirenit when the electro-motive force induced in this 
circuit is 1 volt, while the inducing current varies at the rate of one 
ampere per second, 

“Seeing, however, that quantities a million times as great as some 

Of these, and a million times as small as some, have to be measured by 
electricians, the prefixes mega- and micro- are sometimes used to signify 

| respectively “one million? and ‘one millionth part.’ Thus, a megohin ig 

q Ronee of wat anton ohms, a muicro-firmd 2 capacity 

farad, ete. The prefix kilo- is used for ‘one thousand? 

thousandth part’; thus, a Ivlowatt is 1000 w 

thousandth part of 1 ampere. 


of Torpoes Of a 
and milli- for ‘one 
atts, and milliampere is the 














a 3 “The ‘ practical” system may he regarded as a system of units 
Bg a derived not from the fundamental nots Of ¢entimeter. arm ie ancl cond, 
a : ee : system in Which, while the unit of fling remains the Zecond. 

; is Eps Of length and mass are respectively the earth-¢ Gad " aa ena 

10" crarnmes:?) | (MOO sbi 


C. DEFINITIONS AND EQUATIONS, 


We are now prepa “1 

} wOW prepared to follow Our 2 rr 
ss tween the floy ALA abe, analogy in thi TaAAT be: 
___- tween the flow of water in a fia Sy in the comparison be 


Re Mtge ie i ind the flow of ¢] 


Bees tion: 3s that of eondnatict: 

a Conductivity —17, ae s that of conduetivity, 

| ae iy. Upon the size and construction of a pine der eee 
 athnonnot of energy HOW OF a pipe depends the 


required ty 7 
os. Mired to propel » 


"Eletnentary Lessons ink 
BA ! ' CIE i] " age A F Ry ; a 
ae Electricity anil Magnetism.—Sylvanus Thompson. 


> » 


ater through it, A pipe that has 


- ony 
c 
2 ‘ 
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_ : 
energy than one whose size is the same but has 
Similariy does the flow of cleci reeity to 
of which the cond neting medium IS COTM paser| 


_ 
. An 
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tl 
a smooth inner surfice conducts water More readily and with | | f 
' . I Ay alti] EL aca i 
1 TOOgh inner strfies. 
MTC T1Lpon the SivAL “wd THaterinl 


Ath electric Curr E 
| Pee ee Ah ise an Es : : a Trent hows 


offered is uniform throughout the material. Differey 
electricity differently, so that we speak of their 
conductivities. 

Fresisiance: Olon's Leaw.—When forcing water 


Pest sla ner 
L Taerigis Gondnet 
relative DOWers as their 


through a pipe by 
menns of Pulip Pressure, tie flowing SEMA 1S proportional te the pres- 


aure divided by the resistance. The resistance is the result of friction, 
This applies to an electric current, the current strength being equal to the 
electro-motive foree divided by the resistance and inversely as the resist- 
ance of the CIreuit : in other words, anvthine that miakes the E. M. F. 
acting in the circuit greater will increase the current, while anything 
that increases the resistance (either the internal resistance in the source of 
E.M.F. itself. or the resistance of the external wires of the cirenit) will 
diminish the current. This is Olim’s law, and is frequently expressed thus: 

Volt E. M. F. 


Ampere = ——- = C = 
Fe Ohm 


. Electro-motive Force 
= (lurrent =. 
RK Resistance, 
True electrical resistance depends upon the nature of the metal of which 
the conductor is composed, the area or diameter of ifs cross-sect ion, 1ts 
length, and lastly upon its temperature. “The greater the cross-section 
of a conductor the «reater is its electrical conducting power, and there: 
fore the less is ‘ts resistance; and the longer the wire the less is its 
conducting power, and therefore the greater Is lis resistance.” 7 

The relations of the above units may be expressed as follows : 


1 watt 


L volt x 1 ampere.....--- ir Sh tre Pa ar a | ampere 
1 yolt = 1 ohm......-+-+++- ee STE acl ei 
I Amn Pere a 1 olit Be oon oe eS . ih gt thee ea A ee ae 1 | joule 

1 ampere x J second x 1 ohm....--++--+++* 1 coulomb 


l ampere x 1 second .....-++--- 


III. Sources of Electrical Energy. 


j Wouducwe ie electric current muy The 
The energy required for producing the elec 


derived from 
A. Static 
B. Galvanic 
©. Dynamic 
D. Thermal | 


| 
| elect ricil Vv. 
[ i) rs rs 


hapter on the Rontgen- 


ray apparatus. 
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ea ‘antec CURRENT. 
= “ie oe ie Sratevion consist of a series of cells containing @ Cor. 
i oe eal 1 the electrolyte, in which are two immersed dissimilar 
Soh Gan . tp qnent of the galvanic current, however, 1s not prac. 
ras Gee ees eine to the necessity of employing large numbers 
as i" 6 ‘the tedious and unpleasant labor occasioned by their use, 
The ‘host reliable of these cells are the Bunsen and the Daniell. The 
latter eell is recognized as a standard, the pressure oe | of ue cells 
being equivalent to one volt (approximately). These celis may be con- 
nected in one of three ways - 
1. In series. 
2. In parallel. 
3. In groups. | 
(1) Series.—In order to obtain the highest E.M. F. (voltage) it is 
necessary to connect the cells in ‘‘series:’’ in other words, the negative 
pole of the first cell is connected with the positive pole of the second 
cell, the negative pole of the second cell with the positive pole of the 
third cell (and so on), and the free negative and free positive poles of the 
first and last cells form the ends or terminals of the ‘‘ battery.’’ In 
such an arrangement the E. M. F. resulting is equal to the sum of the 
E. M. F. of the individual cells. (Fig. 2.) 





Fro, 2—Connection of the cellain ™ series.*' 


a, (2) Parallel.—In order to obtain 

(amperage) the cells are connected in ama 

_ plan (Fig. 3), thus: The 
s 


increased current strength 
eeu nner known as the ‘ parallel ”’ 
positive poles of the individual cells, as well 


4% an 


If AMPs. 








2 Voira, 





Fig. $.—Connection of the cells in “ parallel.” 


a8 the nevative, are ox ae 

the battery ie a such 2 Ihanner as to form one pole of 

by the union of the several c ‘ be pole, negative, In other words, 

produced. The ea Pat § in ius manner one large cell has been 

of one ¢e]] only, while aS ee force is the electro-motive force 
» WH © resistance equals that of one cell divided by 
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the total number of cells. ‘The Amperage is equal to the product of the 


number of cells by the amperage of each individual cell. 


(3) Group.—In the ** group” method some (Mig. 4) cells are joined 
s series and some are in parallel. Thus,—place two cells in one Sopicee 


4nd the other two in another series; connect the positive poles of the 





Pid. 4.—Connection of the celis in “groupe.” 


the result of this arrangement being to 





groups tO form a negative pole, ‘this: 
halve the number of cells and thus double their s12e. n ee 
(b) Accumulators, Storage or Secondary age habe tee 
Gautherot. after laborious experiments, invented the storage battery. 
This was improved upon by ‘ 
Ritter in 1803, but the great- = 4 
est improvements were intro- 
duced in 1859 by the elabo- 
rate investigations of Gaston 
Plante. , 
Briefly, the principle in- 
volved in the accumulator 15 
as follows: We pass an elec- 
‘trie current into a primary 
cell, containing two plates of 
similar metals. For this pur- 
pose, lead is almost univer: 
sally employed, the chemical 
action from the current result- 
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ing in the production of the 1, positive binding posts * went G, COM 


oO, 4 ii mmoatie 
Pia, b.— Dip tan Peake 
tion ol ft storage Cell. (Americiam bet 
He atest 
tube: 6, ok & 
eae re hand-ri bee 
o leaden 
plate = Ll. 
lo. eqit-rub 


“py \ Se sare d hord-rubber +e a 
peroxide ec PbO. ) on ber caps 4. aie lat ad ook Cie: 
peroxide of Jead (FDU: pound between rhbber jar ae exitive plates: 


ies oy Pee attachi. to Pp 
that sheet of lead to which 1). teaden lus ilar ‘sales 10, positive 
the positive pole 1s attached, ng attached 10 negR’” 


ces 12, stllplaay je-acd. SHutiOn 5 

: He eenliye peau bac | 12, Su Fryaun teil = 
Whilst the negative plate shows hen bandss 1, hard-rubber imsulatn 
the formation of spongy tr wont is now rel 

 tallie lead (Pb). The chargig fee Ke opposite 
of lead are united, and a current han -saintained a new piel lumbie 
r e. nendlitic PS Re See ye wl top Wi le 

1 ‘o long as this condition  haine remucet 
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BLECTR( THERAPEUTICS. 43 
saattion, until the two plates are again chemically In subsequent SaEeeS and » general Hae, i = only necessary to 1 

the process of 2 ati ‘on ig arrived at, the current ceases. A yer, ~ gharge until the voltage is 2.0 percell while charging. Tt is advisable to 
identical ; when this sel ainesple is shown in Fig. 5. f aacce the cells once a week until the voltage per cell is 2.5 volts or : 
ingentous Soneence” a ae a Planté’s aecumulator 18 the ingenious ; shout one-third the normal charging rate. 

ee soba He latter scientist perfected his invention ce when discharging, the electro-motive force of cach cell, as measured 
invention of Faure. - Be " \ Th the Faure system, the active | we the voltmeter, must nol be allowed to sink below 1.55 volts; thus, in 
that is now 50 largely employ oe | | by -6-cell battery 11 volts is the lowest limit for the discharge. 


el and spread on a stlitable support op the ease of 2 


material is previously prep Cells should never be permitted to stand idle if more than 75 per 


a eon —in such a manner that it is well retained, which J . ee 
ee ileal Reus For the positive plates, use Is mide of cent. of their capacity ie Bie mine Sry ECan ARGH Ave Ve eae 
or ead (Pb,0,) and sulphuric acid (50%); for the negative plates, either Bs tery Te eae ete aor eee. ese it to a boil, an 
Aa ore ota sulphurie acid or porous lead. | | charged and then given a recharge enongh to bring a DOL, § 

Other advantages to be eained in the employment of the accumulator Oy tert charged. 
are : 
1. Its high E.M.F. (2 volts for ach cell). 
2. Its compactness, portability. and durability. 
The capacity of an acenmulator is usually expressed in ‘*ampere- 
hours.”’ implying the product of maximum discharging current together 
with the length of time in hours it discharges. The capacity will be 
slichtly reduced when an accumulator discharges for a very short length 
of time at a higher rate than the maximum discharge current; the capac- 
ity depending upon the size, the number of plates and their formation. 
For illustration, if we assume that a certain accumulator has a capacity 
of forty-eight ampere-hours at the maximum discharge of eight hours, 
then we may use the battery normally at one charge as follows : 





AUR outar 





With one ampere for............ ce sue es eae 48 hours 
With two amperes for............... ee isles ae eee cletace teee LICL 
Wata fomr amperes fOr. ..e.c. ics ccssesseceeccceccee. ... 12 hours | ter mod voltmeter. 
With eight amy . battery by the acuet* © eee 
yi ois ecscermeang PF Seale ele Fic. 6,—Diagrammuatic view, Ulustralng the chargive of a batt } ; 
: IG, 6,— LNA , f : ee, peer ft t iG 
| EAT ES : rave electrolyte. 4 
oF The LET Ost precautions Mist be taken WwW Carine io ; TeCCwmMiulAtors : ; al] : Are well eovered with thu eli ee J ss vaitad 
this is of paramount importance. because they are very sensitive to | Always see that the ce" © © artly evaporated, Vena =a 50 
Te ey ees . . f a ie Sw ere b ch - 4 ag! Le ab . = “ * OPEN © 
‘Shocks and over-exertion, and any bending of the plates is liable to give latter has been spilt or be a is charging the 'P should age 
mse toshort circuits. There is likewise danger of leakage of acid, break- | with distilled water, and ae hydrogen bubbles. Avoid ee 
Sees cells, ete. Another point to be remembered is that the cells | a5 to allow the eater” ve alls, with proper care MS 
mm t irequently chare a _ ere pea bay Sle a ; . - F shaking (} 1 eC af re ice 
Bais. ve arged and discharged ; if this is neglected the plates | _ vibration and s oa caevion for five to eighth yee ave ways: 
will : pidly become impaired, | should render good serv! aroed in any of the followils 
t must not be fo ; Need Eh , : ; Pa iy be charge as 
tt serios 99 ot be forgotten that the cells must be arranged in a 2 Aceumulators Maty 


Ls Primary cell. 
best quality must always be used in diluted 2, 110-volt (direct) 
ere Impurities, The strone acid | ees é Bice 5 “ -& 2 Alternating eurrent. 
absolutely pure water to 4 s if f a5 Pes ret at should be diluted VW ith nt tic ‘ole (Lyi. 

by the hy A eelae a peel ie gravity of 1200 or 25 Geaumé as shown 1 ee ae Ni —cpammabiaal bee 
ie | | mperature of 60° F. In mixing the electrolyte Ce ae y cell is nob pra 


the acid must alwa ) ae bv the primar sp 10ST 
Renee ‘ways be poured into ti ee ee alk 1) The method by the prumms ep 
never be added to the iat the water. The electrolyte should ar. Shae is unpleasant and tedious, and the | 


form and free from all 
» labor 

quse the 1a 
lengthy oHe 


Is until cold. 
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(2) The second me thod, 
) tical and most 


te oy ehig method to find the 


f sary in this me 
ae of the accumulator. 
isc] in a subse 
offer a resistance to the 
degree of voltage is too gt 
to effect resistance = 
In the latter method the ammeter 1s placed in the path of 

the current, and the 
to the accumulator can 
(Fig. 6.) | 
The simpler and cheaper method is that obtained by the group of 
mounted on a base and connected in parallel. 
candle-power) is 
method we can accurately estimate the resistance required, by introduc. 
ing that number of lamps which will be necessary to produce the proper 
amperage for charging the accumulator. When the accumulator is not 
properly connected, the lamps burn more brightly than usual. (Fig. 7.) 


or the use of the 110-volt (direct) CUrrent. i 
easily available method in use, Tt js (oe 
The manner of determining the polarity seh 
quent chapter. It is necessary by this methog to 
eurrent, owing to the circuinstance that the 
eat for the accumulator. The means employed 
to this excess of current are either a group of lamps oF 


rheostat is so regulated that the exact voltage sept 


be determined by the amperage recorded hy the 


Bach lamp (16 
equivalent to one-half an ampere ; therefore, by this 








e720: eS eo 
eee - 7—Dingrammatic view, iMnstrating the charging of a battery by a bank of lampe. 


He ee te COUN presents the disadvantage that, nob 

eee ee teiires (the jemployment as 
eal * vol Re mes ty produee a unidirectional current, and also to 
aa menage Uist may be suitable for charging an accumulator 





























TET RTCUrY AXT treba: 
) ELECTRICITY AND MAGNETISW. te 
3 ; (4) Where 1015 impossible to obtain a current, as on the battle-field 
genious use has been made of the bieyele, by employing it as ‘ 5 
Lh Saas 2 Sy ler ap ocrhioh: pipe stu niin 
nd’ itaching it toa dynamo, ¥ hich generates the current for chareine 
ne accumulator. This clever thought originated with Major Rattershy 
a his memorable Soudan campaign, aud the method has been succes 
- fally imitated in South Africa. Other means, but not so practical, are 
“py water-power; windmill, or by horse- or INAN-PoOWwer. 

F ‘ (5) The fifth and last method is by the use of the thermopile for 
hi cing Purposes, which has found but little favor, and is rarely, if 


= <1 sf] 11) + wWnonotry. 

er, employed in this country 
NG DYNAMIC OR ELECTRIC MAINS are of two kinds: 
. hal 
(a) Direct. 
(b) Alternating. 
(a) Continuous or 


Direct.—In places where a current from the 
‘continuous commercial main is available and voltage ranges from 100 to 
9 50, advantage js often taken of this source of energy, owing to the fact 
that it presents few difficulties and demands but little attention ; the 
| gheostat alone being necessary to regulate both the voltage and amperage. 
__(b) Alternating oF Street Current.—When it 1s nectssily to-em: 
ploy an alternating current, there will be required a motor-transiormer. 


2—. THERMOPILES. 


In 1822 Professor 5 
when heat is applied to a circnit-june 
duced ; also, that when two junctions are © 
enrrent produced is directed from the warme a 
Th ermopiles are very seldom employed for ty Ing 
“Their use is extremely limited in this country. 


discovered that 
lectricity 18 pro- 
eratures, the 


eebeck, of Berlin, accidentally 
| tion, a current of & 
of different temp 
er to the colder junction. 


at imdauction coil. 
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CHAPTER Il 
THE STATIC, FRANKLINIC, OR FRICTIONAL CURRENTS, 


Toerr are three chief forms of electricity used in medicine and 
Surgery : 

Statice, Franklimic, or frictional, 

Galvanic, continnous, or direct, 

Faradic, interrupted, or indirect. 

The other so-called varieties, such as the sinusoidal current, high- 
frequency currents, ete,, are modifications of the above forms. 


I. The Static or Influence Machines. 


Ever since static electricity was discovered and the first static 
machine was invented by Otto von Guericke, a burgomaster of Magde- 
burg, Germany, in 1647, the subject has received the closest. st udy frorm 
scientific minds. Sir Isaac Newton eagerly seized and improved upon 
von Guericke’s discoveries, and these earl V researches were continued 
through the centuries by English, German, French, and Italian phi- 
losophers, not the least conspicuous among whom inay be cited Ramsden, 
Planté, and De la Fond. While the friction or statie machines of these 
searching inquirers are now obsolete, their persistent study laid the 
foundation for the present-day influence machines. 

a Tn the construction of influence machines two important principles 
he carried out: (1) the principle of influence, whereby a conductor 
touched acquires a charge of the opposite kind, and (2) the principle of 
Treeiprocal accumulation, 

) Th Mig. 8 let us, for instance, employ two insulated eonduetors, A 
auc. zs electrified ever 80 little, one positively and the other nevativel v. 
pak: oa third instlated conductor C, which we shall eall a carrier. be 
rag Me ehhh that it first approaches A and then B, ete. | 
=n Ne , eng ete Boence of the small, posita ve charge 
‘on, and. fine this ~ oe oe charge ; Suppose that it then moves 
under the influence fog pee to 5 and it then be touched while 
| Sea » SO acquiring a small positive charge. When 


—_ 4 it retu a fran | | dant eee, i eet 
: a aes foward A, let it give up this positive charge to A, thereby 


ag 


*t, 


= eis US positive charge. Then A will act more powerfully, and 


= Boers ne the former operations both B and A will become more 





r eae 6 een acenmulates the charges derived by the influ- 
a er. This is the fundamental action of all the modern 


=, 






















FRICTIONAL CURRENTS. 


an 
= flnence 
i iy iC. KF. 

, ies 


glass 
a TyPES OF [INFLUENCE MACHINES. 


machines, dati ie from 1860, the first having heen const Piel ee] 
Varley, consisting Of Six carriers mounted on a pot tine dlisk of 


| (a) The Wimeshurst influence machine (F ge I}) consists of two 
} eireular disks of glass, 50 mounted a8 To be rotat ed In Opposite directions, 
; mab a distance of one-eighth of an inch apart. Each disk is attached to 
the end of a boss crf ebonite, upon which is burned asmall pulley. Both 

atclkes well varnished and cemented. To the onter surface of cach are 


disks are 


~ tywelve or more | ae : 

Ee eice in each revolution, the two sectors situated on the same 

ae Twice 1 Galen res ‘ ae 
apralt. 


more sectors, made of thin brass and at equal angular distances 


; ‘ L 
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— 
« , Fio. &—Dingrammatically 


; 
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: i) womulalbon of static o 
HMustratea the principle of influence and net qinvietiot 
7 infiuence machines. 
in metallic Connection with 
ed at the middle of 1s 


upon which the 


are momentarily placed 
of fine wire brushes, supper! i 
wade af the fixed spice 

“dength, by one of the projecting ends of thie ener the proshes-as they 

disks rotate the sector plates just grazing TN ~ : vith respect to the fixed 
i otate. The position of the two pairs of brushes ¥ 

an Pa kA a ar i . | a Tat ‘Tbe. , \ 

collecting combs and fo one enc a 5 rks furnished with collecting 
oA fer Meee Are: COTRIS’ Of CWO lUlme) ete wl ich rotate 

The fixed conductors consis a ia bo Gigke wile 

combs directed toward one another anit toward Be ae are supported on 

“ee a ‘ : oA Mh 7 we of ‘he (wo rorks. Vi oo te I. To iliese 
hetween them, the positior sual diameter O! thedisk. #00" 

“ebonite pillars. being along the horizontal | : veatrodles; WHORE distance 
3 hit ini eo si H ! idk : F Tk 7 i ig = 1 i 

ea A searched the termine 

‘fixed conductors are att chee 


+3 and Sell 
| on te vary eficient Bin 
apart can be varied. This ferm of aaa a present, 

pepe ake 25 gine rumiber of se ia) 


exciting, provided that a enflicient | 


-_ OS | Aer ary Lessa! 
—s * Sylvanus Thompson, Elements Les 
ill, . 7 


diameter of each disk 
one another by a peilr 
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for it is 
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ELECTRO-THERAPEUTICS. 


works at full power after the second or thipg 
revolution of the handle. The Wimshurst machine works best when the 
resistance of the discharging cireuit 18 high, and it has been proposer {,, 
enclose the apparatus in a strong metal CaSe, and to work it under 4 preg. 
see of several atmospheres, thus avoiding leakage through brushing. 
The theory of action of these machines 1s perhaps best explained by 
the aid of the ccompany ing ilustration (Fig. 9), in which, for the sly 
of greater clearness, “two roti ting plates are represented as though they 
were two cylinders of glass, rotating 10 opposite directions, one within the 
linder, in the figure, represents the fron 


found that the machine 


other. The smaller inside cv : 
plate, and the larger outer, the back plate: the front plate rotates right. 
handedly, and the back plate left-handedly. The neutralizing brushes, 














Me es 
= ge a 
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Fie. 9.—Illustrates diagrammatically the theory of action of a Wimshurst influence machine, 









. 


My, Na, touch the front metallic sectors, represented near the top of the 
diagram, to receive a slight positive charge, As it is moved onward 
toward the left it will come opposite the place where one of the front 
sectors is moving past the brush n,. The result will be that the sector 
touched while under influence by n, will acquire a slight negative chars, 
which it will carry onward toward the right. When this negatively 
tharged front sector arrives at a point opposite n,, it acts inductively 0” 
the back sector which is being touched by n,; hence this back sector w!ll 
an yarn acquire a positive charge, which it will carry over to the left. [n 
this way all the sectors become more and more highly charged ; the front 
sectors carrying over negative charges from left to right, and the back 
‘Sectors carrying over positive charges from right to left. At the lower 
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the diagram aL as aN IVErSe seh of Operations take ites 

git as yanches a front sector 1 we the j ae Sener Pair ce 

ceay wheR my fouches 4“ | I pings os Inder the influence of 4 positive hack 
‘epctor, 2 repelled charge will travel along the diagonal conductor to 

— gector, 5 | OF CO ity, 


h elping to charge positively the sector which it touches. The front 


iss. as they pass from right to lett, in the lower half, will carry Tae 
oan charges } while the back sectors after touching », will carry necative 


from left to right. 
“The metal sectors then act both as carriers and inductors, Tt is 
lear that there will be a continual carrying of positive charges to the 


os, 





Si 





| or 
ee hk | - 
ee ed | 





_—aWimahurat influence machitie 
ard which 











Fioa, 10. 
AT flese points, Taw 


e lett. eollecting combs core 


‘right, and of negative charges to th | 
aie |. are placed thie 


the opposite kinds of charges travel, ™¢ 
 thnnicating with the discharging knob 
_ (hb) Holtz of Berlin invented a Very p 
it consists of two ]ass 
ran the other. 
The fixed plate © 


wachine. 
ter of one 
1 Close 


influence 
co (Lite 
though it 2 
windows 


jowerful 
plates, | hi 


_ (Big. 11.) In brief, 
- Plate being slightly larger " 
 Telationship, do not touch, 


The plates, 
wniinins bwe 
ale 1, th 
Pitas il Sfagnetisi, [ts 
4 vanus 'T anne in Electricity qi saa 
;. * Sylvanus Thompson, Elementir) Loeeon 
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on ELECTRO-THERA PEUTICS. 


directly opposite one another. ‘Two bits of ineline Race plates) ALC olycg 
to the stationary plate, one above the window on the left Side, and one 
below the window on the right. From each of these pieces of paper a 
tongue protrudes throngh each aperture, almost, but not quite touching 
the revolving plate. The plate 1s rotated Bu a direction opposite to tha 
in which the tongue projects. The pee condtctor consists of two 
metallic combs, supported by brass rods with knobs, and mounted oy), 
glass supports. Two other brass knobs with ebonite handles and knobs 
form the discharging electrodes, through whose agency the spark length 
ean be varied. A neutralizing rod to minimize the reversal of polarity 


Fre. 11.—Toepler-Holtz Influence machine. 


is also provided. Before working the machine, one of the field plates 
must be charged from an outside source and the knobs of the discharging 
rods must be brought together. 

_ (¢) The Voss or Toepler is more self-exciting than the Holtz, bu! Is 
less sure in its action than the Wimshurst. The Voss resembles the Holts 
machine in many details, but the moving plates carry a few sectors, 3 nil 
these in their rotation touch a pair of brushes carried by two bent arms 

which connect with the field plates, and so convey charges from the mow 
_ ing plate to the armature of the fixed field plates, In this country there 


are practically no Wimshurst machines used. They are nearly all 


iy _ Poepler-Hoitz machines, that is to say, Holtz machines modified so 1 to 











































FRICTIONAL CURRENTS. : 


ol 
< _ gelf-exciting, Pi ea invented by Ti epler, The Eastern TT aed TCTs Te 

argely sine the Holtz machines which are excited by a smaller a lt 
ain ( ct the W imshurst LD le ‘Toepler Ty pe, while THLOst by ali the Western 
) mii ufacturers Use the Toepler-Holts type machine. 


BR. CARE AND MANIPULATION OF STATIC MACHINE, 
eos 
|| tee 


, 
' 
~~ 
.. 


Tn the use of influence machines certain reqnisites are necessary to 
q jnsure eqtisfactory results. Chief among these are dryness anid cleanli- 
Soc. = Theaccumulation of dust or moisture upon the msnlating surfaces 
4 ‘anterferes with the high voltage that must be obtained. The machine 
Any be freed from dust and moisture by the use of a dry silk fabric; 
the oxidation of the metallic sectors can be effectively obviated by cleans: 
‘ing them with a cloth previ sly immersed in benzine or gasoline, Ateo- 
hol should never be used on any varnished part, as tt acts asa aol vent 
: thereof. During the siumioyer months when the air 1s often surcharged 
7. with moisture, ih heconies Hecessary lo pile Nl thie (ssa! ol leep Univ 
| containing fused calcium chloride ; this must he free from inpurity, else 
there will result oxidation of the metallic PRirts. Likewise Lor ings ae 
- torrid season ib is found that the current aching on He ae ory 
Grr. 7 at the witrazen combining 
the machine, develops a nitrous oxide, and that th seins i me i a 
3 : ‘ith hydro en forms nitrous acid acenmillations, which are Ce rete 
Ws hah ydlrogt te co Wraener Uses ventilators in his HICH, 
to the working of the macliine. ager USCS 4 Red errayen: 
whi h earry off the nitrous oxides, anil pecomiinends tliat cu iis an 
ea: taining oll, such as boiled linseed oil, be placed 
Ler months a dish Sus : aie » achive mtrogen because it has 
inside of the case. The oil takes up the active “Sniphuric acid is 
Brora affinity for the Wiirogen (lin far fie sober Pe 9 | hee ha itl “1. 
[ae pitas 1 caret @nexnponeive driers that ca ™ 
also one of the best and most mexp ae ven 
es Destine When it is used, it should be placed 1 iat reel 
ar >. and the full-strength commercial SUtpntere 
— dish, four or tive inches deep, ane \* + ne the acid will take up the 
“aeid should not more than half fill the disn, ted a volume; then ib 
“moisture and increase until i has almost donbiec lm 
loses its efficiency asa drier, he, this machine 
When used for exciting an X-ray 1 I aly electro motive Tore. mn 
Tce : a <h stay © “ oN eae 
by a power capable of giving rina norse-power) Should be." 
7 cities an electric motor (or the required m “eagoline ene iiles should 
ployed ; int country places wiler CO a ae 
‘farnish the power; hand power Rae 
| Skiagraphy. 
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5) ELECTRO-THERAPE! TICS. 
The electro-motive force of a static Bache depends Upon the 
number of revolutions per minute, the size and orp Of The revolving, 
plates, and the eeneral construction ancl Care o the Bune: 
: Glass plates have been 1 Use for ae age Eo eOLY: but nies 
plates possess certain udvantages. They ate Hot Baie and Aes hygro 
scopic than glass ones, and I have never KDOWD them to w aul. seca 
of the non-breakable character of Mica, i high speed eat be obtained for 
the generation of extremely high volume of tension ol cy rrent, i. 

Machines not self-exciting have a charge added, This 1s ustially fur. 
nished by a revolving plate to which are fastened several brass sectors, 
On revolving, the latter are brought into contact wit h the brushes. The 
stationary plate of this machine encloses a sheet of tin-foil or paper as 
a collector. 

A static machine in bad order is said to have ‘lost its charge” 
when it fails to generate elect ricity. This may be caused by dampness, 
by the humidity of the atmosphere, or by turning the crank attached to 
the driving-wheel in the wrong direction. 


( ACCESSORIES. 
THE LEYDEN JAR. 


This is an electro-static condenser, so named from its invention by 
Cunens, in the town of Leyden, in 1745. In its modern form, a Leyden jar 
is a cylindrical lass bottle, lined inside and out with tin foil, to within 
4 short distance of the top, A brass knob inserted in the wooden cover 
is connected with the inner coating by means of a wire or chain. 

Thus we have essentially two conductors, the oue almost completely 
enclosed in the other and separated from it only by the thickness of the 
dielectric. If either conductor is put to earth, and the other insulated 
and charged, an opposite and nearly equal charge is induced in the former. 
Leyden jars are frequently connected in series (the cascade arrangement) 
to secure a potential difference equal to the sum of those due to the elec- 
trification of the individual jars, or in multiple, all outside coatings con- 


nected together and inner coatings the same, when increased quantity is 
desired, 


ELECTRODES. (Figs. 12 and 13.) 


These may be of metal or of wood. The metallic electrodes are 
usually of brass, made in a variety of shapes and sizes, and may be 
round, pointed, ete., each being mounted upon a holder of ebonite (val 
canite), which acts as an insulator. Rollers are usually made of brass, 
and mounted upon a base or stem of chonite, The wooden electrodes are 
usually described as discharge electrodes, but they are not so frequently 
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employed as are the metallic Variety. Lately glass vacunm electrodes 


have come into vogue. 
shown in Fig. 14. 
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Aut i Jo of the a ainelinn to the lapeernde tele: 15). . It prevents bringing the 
ee Rea eontact with the patient, and thus avoids shock. 





This i isa eylindrical glass tube, into the ends of which are fastened 
discharge rods. The tube ina horizontal position is held to the dise hare 
rods of the statie machine by means of wire hooks. The rods of the 
us muffler Can be readily adjusted by simply turning them in a serew-like 
ea. f asl jon. This is employed for the purpose of lessening the noise from 
= ee - the discharge rods of the statie machine. 








-REPARATION OF THE PATIENT. 





| When a patient comes for treatment it is necessary to ascertain the 
nature of the disease, before deciding upon the kind of treatment to be 
an instituted, If the method selected requires the removal of some of the 
ss appare , this should be arranged by the physician’s attendant or nurse 
or ina ; eparate room, If much of the clothing is removed, a wrapper or 
— 10 re gown should be thrown over the patient, If the patient is nervous 
| as t is advisable t vee instruct, the attendant tor remove as Steyr of the gar ments 





» The. patient should be placed in a comfortable position and far 
Ti eit com the machine to prevent shocks from the emitted sparks. — 11 
ot: dan np weather | or when the current is not very strong the patient should 
Bee ld the meta lie electrode. ‘The cords leading from the discharge rods 
a its ae touch the ground, the patient, or each other: if they rest 

upon oor or “ground?” there will be a flow of current into the 
eee fey touch the patient, shock will oceur, and if they toueh one 
MET & short: eseisioill result. I prefer to treat the patient in the 
posture, as this permits the application of the current to all parts 
e body, especially if he be seated upon a revolving stool. Occasion: 
y De necessar ‘to adjust his chair so that he cannot rotate it, 

1g a constant flow of current to the part needing treatment. 


| 





2 polar ty of a statie current is not of great moment. I have 

Tae Suet | ts Say that. the current of the positive eleetrode is more 
pleasant thai | the negative and others affirm the opposite. T am of the 
iat there is » little, if it difference between the positive and 
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tive electrodes, so far as the CHuMAtE current js CONnCETHG, Ap 

t fe, thi Is cally determined by starting: the machine with the «1 
2 ehtly apart, and observing that the spark is whitest near ss as 
tive pole, due to incandescent oxygen bei ‘AS Whiter than ine: posi - 
nitre ogen. 

the positiv e electrode emits a sh 
hori zontal position. 

a “No eerrene will flow when a non-conductor is applied to the 
a isehau ree, bub it will flow from the positive, 

4 ay: ‘The nositive pole can be determined by the collecting combs showing 
pe nts of light, while a brosh-like form is evidenced upon the negative 
J side, ‘This is best observed in a darkened room while the sliding rods are 
in contact. 

“ae we separate the balls on the ends of the sliding rods foran interval 
of wo centimeters, the spark stream issuing between the rods displays a 
dis stinet violet portion, which begins at the ball ina bright point. This 
| 0 let portion denotes the negative pole, while the positive pole is 
recog nized by a bright area of white light lying near it. 

a th }reverse the polarity of an Influence machine, the usual procedure 
is t 5 to ground both terminals, and give the machine a few turns m the 
opposite direction, then remove the grounds and start the machine 
n0 rin ly. The effect of this operation is rather uncertain, and Herr J. 
Re Ja nuszkiewics' has devised a system which is more reliable. In this 
7 ne pole | of the machine is connected electrically to the inducing plate for 
the opposite pole. The m: achine is revolved in the normal direction, 


and ‘if the connection then be broken the polarity of the machine will be 


found to be reversed. If the mac tine is running at a fair speed only a 
mi but if it is running slowly it may be 


mon ent ary connection is needed, Ria 
nee nssatt y to leave the connection for ten or fifteen seconds. Care shoul 
ui en ‘that good electrical contact is made, A new pole changer that 
sti i] become very popular is shown in Fig. 16, which illustrates the 
WIOUE ; connection of the Crookes tube with the static machine, as ene 
cated, by the h lines, By this arrangement we correct the polarity 

sera y ¢ alah lidine the rod, H, trom 
Ww it changing the position of the tube, by sliding te ks 
LO ', the rod carrying thie positive pole, whieh becomes A’ (an 4 
‘ ops lege gative pole, D, touches the met al D', which is earried, and. beeome 
“titles Than 4 ‘ 


nese, 


arp hissing noise when placed ina 


erative 


bids 


of the patient to thie ae- 


" Ae eptibility 
Is - his: can is meant the it be pti W ntly heen observed (lat 


of the static electrie current. lt las freque 


‘aetrical Review, Oct 
Phveikalische Zeituchrift (Leipsic), abstracted in the Electrical Review, 
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unusually susceptible to static electricity, D das 
a ’ i Fi rif 
breeze applied to the head was Sufticiey) 
a . Pa a 3 bf 
For such patients it is NeCesgy, 
: le os, Be \ 


certain patients are 
seen many cases where ia stile 
fo cause fainting, or at least dizziness. 
to diminish the strength of the current, also to shorten the lengt) ani 


lessen the number of applications. 


THE DOSAGE. 

By this term is meant the length of time required for administerina 
the current in the particular ¢ase, the intensity of each treatment,—j. fi 
the strength of static current produced and applied,—and the frequency 
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Fie, If.—Pole changer of Betz. 


of its use. ‘The length of each application should be between ten and 
twenty-five minutes. The number of applications will naturally depend 
pan the character of the (Hisense treated, the suffering of the patient, 
and also upon idiosynerasy. Here is where good judgment and skill on 
the part of the therapeut ist are required. It is the reneral praetice iO 
give trom one to five treatments a week, Frequently the patient inquires 
as to the number of applications requisite before a change in the disease 
pan be noted. Unfortunately, we are not able to answer such que* 
ions satisfactorily. I have seen cases where only three or five treat 
ments were necessary; again I have seen cases ‘bE the same disease 
where twenty treatments were necessary before a change for the better 
could be observed. i z 





Fre, ii, —Statio ere eoncentrea til hrush clischnares, mr pra i 
el | 7 wen ti rae 
auctor of blood-veascla and acts aa nn anesthetic. 1 itis tegntive, 
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Irritant, 


The indicator on the machine [4 turned to the printed ¥ 


if the crown is polity, 
fe Vid tess mutiel (icq cmc eles arial ts a5) 
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Fig, h—Hiatle negative Inmulation oratatic tath, Patient holda the nopntive electrode on at 
i reat lata] Platloren i peel va |i Eratitid«a) ara thie allel i tage neaotrvl es ira’ widely ge pra ted 
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FRICTIONAL CURRENTS 
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II. Modes of Application. 


The forms of application used in clee ro-therapy ar 

CONVECTIVE 

TNSRUPTIVE - DISCHARGES, 

CONDUCTIVE . 
A. CONVECTIVE discharge occurs when clectricity of a hich poten- 
tial discharges itself at a pointed conductor by accumulating. there 
with a density sufficient to electrify the neighboring particles of air 
(these particles then flying off by repulsion), and conveying Away 
with them part of the discharge. This form of application is illustrated 
in the use of the slatre berth, the breeze, and the Spray as river of 
from metal electrodes, the high-freqnency discharges from glass vacuum 
tubes, etc. 

The DISRUPTIVE ilischarges embrace the various Sparks,—the lone, 


| short, and friction. | 
The CONDUCTIVE discharge 1s derived from an electrified conductor. 
This Day he a continous current flowing thr nage lh a thin wire connecting 
the knobs of an influence machine or joining the positive pole of a 
battery to the negative pole. 
| 
a A. CONVECTIVE CURRENTS. 
i = Ak oe | 
| In using the brush discharge (Pig. 17) the patient holds either elee- 


trode while the other, which may he pointed, broom-shaped, or coronal 1m 

. outline, is applied to the area to ie treated. This includes the Me 

and spray (all these terms being synonymotls ); the breeze is the concen- 
trated brush discharge. ee pares 

The static bath (Fig. 18), also called statie insta tion, is pcreanitst ane 

by having the patient on an ‘nsulated platform in con i i 

one of the poles of the nuichine ; after some ‘tonns of Hus sera : 

found that he is charged with positive electricity of & nee. ie i 

while there is a constant waste of electricity from all paeD ee) 

and clothing. The eflect of the st atic bath 18 ts a Po a RITE 

6 tho form usually employed. If may be greatly sates nee 

to the affected part a tinsel rosette instead ot a See se the patient 

revulsive effects, leading to actual blistering, Met occu w lt ast ae 

is connected directly with the positive pole. oe seins atthe that 

has hada erent deal of experience itl elect ro-therapenetres. i 

this intensified spray has a deep penetrating 

in intractable chronic rheumatism. 
In the interrupted insulation 
patient and the positive is erounded, 

to and fro, so as to prodinee can duiterruy? 





2 cha F ach walle 
action and is of great 


Fic, .—Indirect spark, 


the negative electrode ia held by the 


‘atone electrodes are moved 
The sliding elect rodes a 


fion in the current, 
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58 ELECTRO-THERAPEUTICS, 
BE. DsRUPTIVE CURRENTS. 

These are subdivided into the direct, mcdirect, and friction. 

In the direct disruptive current | Wie, 18) the patient is seated on Fi 
platform, holding either the positive or the negative electrode. the 
remaining electrode being applied to the affected part. The Leyden ne 
may or may not be in the connection. When i IS 50 Connected. the ay te 
rent, as a rule, is usnally too severe. The spark-gap is wide open, 

Direct sparks are very pamitul, and are to be used ONY In Gases of 
surhice anesthesia. 

The indirect disruptive current differs trom the above in that the na: 
tient sits on the platform, holding the negative electrode, the positive 
being grounded. If the electrode chain is attached to the water-pine 
(the indifferent pole being attached to the fas-pipe), more capacity is 
gained, the single sparks give wood muscle responses with little pn tr 
(Fig. 20.) i 

The friction disruptive current differs from the i ndirect only in that the 
roller electrode is rapidly applied against the affected part. (Fie. 21, ) 


©. CoNpUcTIVE CURRENTS. 


Conductive currents are subdivided into the static Induced current 
and the wave current, 
The siatie induced eupyent (Wie 90.1 t. : aie 
aa oz tit induced Current (Fig. 22 IS lh connection with both thie 
seyCen jars and the patient ; the electrodes must be of metal and applied 
to the bare skin or Mucous membrane. The spark-gap is closed at first. 
and then gradually opened to the point of toleration. 
md s Soi current the positive elect rode is erasped by the patient 
and the nerative ic - ys aera | 
block Ms nesaulve is applied to the ground; the necessary electrode is 
JOCK -TIN Or wetallie elo : ete? Se eee : 
eee e on eons cloth placed on the bare skin or mucous membrane. 
- The Vi hig ss) Seo * ; 
ns 5 i app LCAULON with the discharge rods touching ; then gradually 
pra Aah until the desired strength of charge is attained. 
le electric soufile or apjad te aveliana Beaten 
allie: uninsulate ul or tomd 1s applied by directing the point of a me- 
™ - c F a 4 | ; a] et te =! = 
point is Gita. rod toward, but one foot away from the patient, ‘The 
MOND 15 @leetrifie yo s ro : + 
Pha vanies = Hea hegatively 7—!. ¢., 1f we are using positive electricity. 
ae surrounding air particles, becoming electrified, ar ed to the 
nearest part of the natiani« 1... & electrified, are attraeted to 
eae He patient’s body, the stream of moleenles producing 
aPerceniaple Currenh Gf ark Weick Neches J | 
Dr Willi: | / OF air. The action of the souffle is sedative. 
— 7 Asan J. Morton’s ‘Wave Current : 1 High-Frequency A} 
Paratus 7"? is deseribed | oue PAY AD Ie n-BPrequency + 
Pa os GSC! ibed as follow: * 
"One rim : ee 
née prime condnetar ee: : : 
other is ane casas of the static generator js erounded ; the 
se et me AE Wi i a) payee ; e i * ‘ # i 
th an electrode applied to the patient who is on a! 


"Bulletin Offici 

ietin Officiel de la Sootees , 

} ee  eocete Francaise d’ Electrothérapie,Jan., 1890; Electric! 
Engineer, vol. xxvii., March 2, 1899 as ectrotherapie, Jan., 180s; 1 





prs - oa 





Fic, 21,.—Friction spark tremtment. 
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Pig, 22. —Static induced Current, 
Word “induced” 


the slidisis 


bee | In this form of static treatment the Indicator is turned te the 
; ~ Whleh connects the Leviden jars. The cords are attached to the binding posts, and 
electrodes are very gradually separated, as otherwise the shock would be too intense. 





FRICTIONAL CURRENTS 


spsulating stand. The Current rece, ved] by ic natiant ia in : 
spark discharge between the knobs of the Prine conductors | ae 


i , : The pattent 
forms one Coating of a Leyden jar condenser, the othe 


: 4, s COT er iit Which 
is the earth and surrounding objects and walls connected electrically 
therewith. | . 

“The greater part ol the charge and resulting strain on the dielectric 
(air) will be found at those parts of the Patient and the floor o WHlis of 
the port that are Nearest torether. 

Tf the spark-gap be long, the time of charging by the small con- 
finuo8us enrrent will lsc he comparatively Lone, Toei t hie potential 
must be raised to a high point im order to produce along spark. The 
duration of the discharge, which will probably be an oscillatory one of 
relatively high frequeney because of the small capacity of the condenser, 
will he short. The small continuous charging current will tlow through 
the patient without CUS LS appreciable SETISALION, The sudden OSCE 
tory discharge iy flow over the eur ACe 04 the Sian hecanse in| Ns 
high frequency, and therefore without disagreeable effect. Ae the length 
of the spark gap 1s diminished, the time and amount of charge become 
less, with a resulting diminution of sensation,” > 

The following chart illustrates static modalities m a convenient 
form : 
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CHAPTER IIL. 
“ANIC, CONTINUOUS, OR DIRECT CURRENT, 





GALVANISM is named in honor of Galvani, a physician of Bolo na, 
who in 1790 observed that convulsive seizures could be produced in th, 
isos of a dead frog, when certain metals were made to touch the neryp 
cand musele simultaneously. The electrical theory of these motions, how. 
ever, originated with Volta, and, deserving of the credit that his geniyg 
gave to science, his name is inseparably linked with the subject of 


galvanism. 
om, ‘Barrery. ERY 
ii A galvanic hattery 15 a collection of two or more galvanic cells ( Fiv. 


93) « ‘so connected that the electricity generated by all can be conducted 


DECI 













~ BT vE 





toa : [ cies acti ted “upon ee the raualste hein: the other. 
oy ; selected are zine and copper. Such a cell is frequently 


17 


pon jo vinin 1g the two metals with a wire an electrical eirentt is 
. Ifa gh amb er r of such simple cells are united in ‘‘series,” a 
of or ne joinec d to the copper plate of the next, and so on, § ; 
ire fp ot entiaeh | will be produced between the copys 
t one end age eet al ‘jes and the FANG “pole” at the other. 





DIRECT CU RREN'T. 







































Dich 


her 7 wo or more poles are connected hy 
v of electricity than would he generated je . 

the galvanic battery ¥ asingle cell, Snet 
inc ple of 1e fa ANC dL ey Ve The ODE SAOD of PANNE 
a the cells makes the latter in “ series.’ 
perage | is the same as for a single cell, but the 


Wire, there Will tye 


to OTT He ts 
Lv this ATTA M ETT 


re 1s 4 EPCAL Increase 


rhe ¢ ells are said to be in * parallel’? whey all the zines are hie 

uy toi] ¥ it ch each other and all the COPDPETS are nnited ta each other In 

al nce the electro-motive force is not increased, but the strencth of 
strength 


ent is materially augmented. 


re cells used in the formation of batteries may be either dry"? or 
a Dr ty a “dry”? cell is meant the combination of certain metallic 
. such a way as to produce a simple galvanic eurrent without 
? rf TSE of an electrolyte; the latter, however , 18 employed in the 
cevet cell. Of these the best is the zine-carbon type, of which there 
are a Val riety on the market. 

Faivorel é _Cell.—This consists of an outer cell of glazed ware con- 
tait an amalgamated zine plate and dilute sulphuric acid. In the 
inn er porous cell, a strip of platinum serves asa negative pole and dips 
into a - strongest nitric acid. The hydrogen generated hy the sulphuric 

; if “upon dhe zine and transferred to the platinum element meets 
 nitr ie acid and decomposes it. The platinum 15 not acted upon by 
ne id. ‘The advantage of the Grove eell is its lowest internal resist- 
ance, and its high electro-motive force. 

af rE ely ‘ the use of dri “y cells lias come Into vogue. 
able, di 9 not need attention as to refilling, ete., and they 
~ way | eq ual to the best of the wet batter- 
ies. Most of them are made of une 


These are port- 
are i every 






Ae = 
=2 ~ 


unser cell (Fig. 24) differs from 
farove . cell only in that it eontains 2 
| bon eylix itl ider in place of a platinum plate. 
7 common t Bunsen cell will give a cur rent 
sth on 4 hort circuit of 12 amperes. 
To avo id the annoyance and the dan- 
casioned by the liberation of nit br 
nes nitric acl 
rat ie tie ao ema of Ned sete Wn : 
hari “ai id may he substituted. This Ga ce 
Lis ca pable of generating « high electro 


LAU bE LOL TO) pr a 
ae. a, 
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Fie, 241.—Honken call (double fuld). 


hromate andl 
ponte cell. 
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a BELECTRO-THERAPEUTICS. 

The Leelanché cell consists of a porous cup and a carbon plate. The 
positive element cousists of a rod of zine, having a copper wire attached. 
The exciting flmid 15 a solution of sal ammoniac, in which the zine dis. 
solves, forming a double chloride of zine and ammonia; while ammonia 
cas and hydrogen are liberated at the carbon pole. 


CARE OF THE BATTERY. 

When a battery is frequently and continuously used, it is essential 
that the plates should be kept clean by washing, scraping, ete. The 
enlution must be renewed from time to time, and the zines must also he 
amaleamated. 

When not in use, the metal plates should be withdrawn from the 
solution. If they remain too long a time, a deposit of salt occurs on the 
top of the zines, which must be removed to insure the correct working 
of the apparatus. The battery is working correctly when bubbles of 
hydrogen are perceived to rise at the sides of the zine. 


CHARGING THE CELLS. 
Dissolve one and one-half ounces of bichromate of potash in ten 
ounces of cold water, and add one ounce of sulphurie acid. Allow the 


solution to eool. 


POLARITY. 


When a battery has been disconnected and put together again, espe- 
clally if it has many complex parts, there is danger that the positive pole 
may be accidentally connected to the binding screw marked ‘* negative,” 
and vice versa. ‘To obviate this error 1b 18 necessary to resort to some 
method of testing the polarity of the electrodes. For this purpose the 
use of wet litmus answers admirably. The ends of the wires resting on 
the litmus for a few minutes will show the results of electrolysis, the 
paper becoming reddened by the acid liberated at the positive pole, and 
will turn blue at the cathode or negative pole. Other reagents proposed 
include a solution of phenol-phthalein in dilute aleohol, which gives a 
purple-red color at the cathode. 

A quickly performed test, is to immerse the tips of the wires in a 
saline solution, and it will be found that the negative pole will give ott 
double the yolume of hydrogen gas in comparison with the oxygen gas 
liberated at the anode. 





WALL CARINET. { PFig. 25.) 


This is of great utility, in that it allows of a wide range and varia 
tion of current. It is so constructed as to be readily adapted for use with 


DIRECT CURREN'. 


rent, with any commercial current, of 
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the utmost: importance, hecause when = more diffusion, the 
ae ai to tie sirtace oi 


lissties at low pressure or voltage, © 
action of the current is more completely ons 
electrodes, and is thus less painful; Cie se 
through the tissues at high press’ | 
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t spread out Pak 
oe the nine it does: no In. passing 
as ism is thus more painful, but better Map tes He 
throug: 
cataphoresis 
THe RHEOSTAT: 


controller is an appliance for the reduetion 
By iis Use We Tay ‘iso turn *: on?! 
dually as desired. The various toy. 


art 
oes rheostab or curren 

ie the known plectro-motive force. 

rit oS 7 {he eurrent-supply as gril 

tats have been fully seep 





ELECTRODES. ten : 
nes of various forms and sizes, . 5, <5 the special part “ATC pur Pome 
or ae Some of the most useful electrodes are those that are ad. 
~: may deman eased in central galvanization, galvanization of 


: a2 >: | justable The latter ‘are 


er the loathe: 


passed und 

dressing. Electrodes are made ee 
| + commonly employe ae | 
ge which the electrodes are to be applied must be free of all 


. rsh, dry, or hairy, it is well to moisten it 
(oa ae Be ce Gotation of bicarbonate of soda. In 
eat the strength of the current used should be reculated 
as ee rtions experienced by the patient. A sate rule is to be gin 
ae ue a weak current and eradually inerense it. It is necessary ck the 
1s attached to the electrode be frequently washed in warm water, 
and ‘those that are much in use should 
- action of chlorinated solutions. 


. ete. The adjustable electrode can be readily 
thus obviating the necessity of the patient un. 
of various substances, sponge or absorbent 






be subjected to the disinfecting 


- ‘This is an instrament employed for the purpose of nai ating 
a asurit iiecthe strength and the direction of a eurrent. The pee - 

volve vel in its construction is that a current of electricity will detlec! i 
1 meee net f normal position. An ingenious fievice is the Deprtr 


ul ge Paamclen This electrode bears 2 milliamperemeter #™ 
"application in any position. (Fig. 26.) 


cl T “Vern Tits. 
ye Wi Pa thie 






This instr minient: is the standard 1 for measurement of ele 
a 3 ine ie i cae of elec a e observed that the ampe thers’ 
anit oe nt st th; but this 3 is entirely too power ful for elect! ale 
peutic purp pos ‘The x sistance of the human body is pee ee 
3000 ohms, and the mnilliampere (the one-thousandth part of 20 °°" 
he is en io nn nd a more convenient nnit for that resistance. 
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TH B GALVANO-PARADIC Box, 
is is a combination of the ealyanie aid: fa 
‘ rent it from the battery is generated by the Leclanché oa] 
dng AMMonAc, the necessary water being added “DM a 
1 a E Tl 7 
o aos _it ts rnta aL Ere a variety Of ' combinations of le : 
“ur n ent Pdbrenieth at eat. The : apparatus 
= provided with a rheostat. a rapid 


in ter rupter, aL pole changer, a slow aute- 
wati ic- inter rupter 4 ete, 


Palio Wratten Ty. The eqr- 


CON LAIE 
tlle iver 
eth ot wr int, 


ri ry 
My am 
a 


Dpsixinioss oF ‘TERMS, 
Although Tany Of these terms have 
“bee n and will be defined at length, it 
vis thought best to tabnlate them here, 
is eo “as fo present in a compact form the 
: commoner expressions employed in 
ee tro-therapeutics. 

In slabile applications both elec- 
tr frodes are kept in a fixed position. 
An labile applications one of the elec- 
tr Bi des is moved over the surtace, some- 
‘times both are moved simultaneously. 
:: A current 1s sometimes called con- 
tinwous when it is allowed to flow in one 
direction, without interruption. 

Ba. current is said to be interrupted | 
¥ rhen it is broken hy the removal of one of the electrodes, or by some 
for wi of current-breaker in the electrode, or by any method of breaking 


ii in the : cirenit. 


Voltaic alternatives is the term applied to those applications 1 
¥ hi ch the eurrent i 18 TeV ersed continually, while the electrodes ire kept 


firm. 

x The ascending current is one where 
foward the nerve centre. 
In ‘the descending current the flow is in 
fentre » toward the periphery of a part. 


By the term dosige we mean the amperage of the current a biowan 
either rin treatment or for diagnostic purposes ; the duration of een ae 
plic: ati on ‘of the electrodes, the amount of pressure exerted, and the — 
f the sur faee of the electrode applied. are eonditions which must be 


into curate urtained. 
uz ay ito consideration when the dosage 18 to be accurately ascert: 
Modified after Rockwell. } 





Fie. 2.—Deprez- DP Arsonval galvanometer, 
(Milllim peremcter,) 


the flow is from the periphery 


the direction from the nerve 
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68 BLECTRO-THERAPEUTICS. 
ih) 


METHODS OF APPLICATION. 


There are 
and (2) labile. 

(1) By the 
orl Spots first ascertained, 
tion,—i. ¢., the electrodes are ret : ee 10 
ascertaining the polarity, the sponges are carerully ‘Moistened, and 
+ is then decided which pole is to be applied. After this has heen 
done the electrode is gently applied to the part, bearing upon it with 4 
slight degree of pressure. The current 15 now turned on, besinning 
with a minimum degree of current, and gradually increasing it by 
of the rheostat; the amount of current applied de- 
susceptibility of the patient. The current should 
is this is able to shock and induce fear ip 


two methods of applying current to part,—(1) stabil, 
stabile method we mean the keeping of the electroqos 
without moving them about in any direp. 
ained in stationary positions. After 


turning the lever 
pending upon the 
not be turned off suddenly, : 
the mind of the patient. 

The sudden reversal of the polarits 
liable to produce an unpleasant sensation. Each and every apparatus 
has certain appliances and methods of working them. and the directions 
accompanying the instrument, as outlined by the manufacturer, should be 
earefully followed. 

(2) Labile.—This method 
in indifferent part, while the other electrode is slowly moved or 
the part to which the current is to be applied, 
even, constant pressure ehould be exerted, 
adually 


© an the circuit formed, is also 


consists in keeping one of the electrodes 


at a certa 
stroken over the skin of 
In this stroking, a certain, 
As in the former instance the current strength should be very sr 
nd at its completion the current intensity should again be 1 
lectrode, This method 


increased, a Xe 
duced as much as possible before removing the ¢ 
has a stimulating effect, especially upon the nervo-muscular | 
the part. : 
The positive electrode 1s preferably held stationary ab some indif 
ferent part, as in the right hand whe 
The cathode or negative electrode is applied and reapplied 
When contact is made, 2 complete elect rieal cirenit result 
drawn, this cireuit is broken, and no sensation of a Curr 
by the patient. 

A method which I prefer consists of an inte 
handle. By pressing a small lever and again releasing it, 
It is easy to manipulate, ane 


‘ruptling 


respectively made and broken. 
obtained are most satisfactory. 

Another method used is called the ‘‘ voltaic alternative, 
sists in alternately reversing the polarity of the eirenit by 
lever of the commutator or pole discharger. his current 
for diagnostic purposes, as in atrophy of muscles of a part, ele 


is employ 


issue of 


n treating the lower extremity. 
alternately. 
s+ when with- 


ent ean be felt 


eleci™ le 
the eiret 18 
| the results 


so which cor 


working the 
‘pil 


eue& 


i har 
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DIRECT CURRENT. 
Ot) 

CENTRAL GALVANIZATION. 
The object of ak a pulvanization is to subject the whole 
nervous system to the influence of the galvanic current, Otis a cae a 
ably the cathode, is applied against the epigastrinm, ieee ee fate 
is placed over que ROT Ue lor a period of time, depending me bats 
purpose for which the current is employed, As 4 rile, nae ists ie 
of five minutes duration Day be LOCE The 15 2 Maximn sats ne ae be 
pole should then be moved to the vertex, and thence alone the wave ai 
fhe vagus and over the sympathetic area to the lowest extremity of 1] : 
vertebral column. There may be found on the market 4 vaiiety u 
90 stable batteries combining in one a galvanic, faradic, Nae soe 

diagnostic lamp battery. (Fig. 27.) . “ai 





Fie. 27.—Galvanie, farndle, cautery, and diagnostic lamp battery. 
_ GALVANO-FARADIZATION. 

5 y this term we mean the combination of both tl 
” faradic currents. ‘This may be applied by employing ote anya 

- trodes, or by connecting the secondary eoil and the galvanic battery * 

_ one cirenit, the negative pole of the one with the positive of the other, 

5 2 : . wh = eS 
: Bim Ultaneously both currents through the body. 

| VAUTERY BATTERIES, 


These are somewhat different from the batt 
(her ntet 


1 galvanic and the 
aopaLrate elec 


eries above referred to. 
autery and the Pipl 


- *, 
| 


| They are subdivided into two classes,—the 
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nies ied, Ae ana iy ‘isn ass! ms that pees Is he |rMinged i In th as 
sotive force, lence 3. 16 forty 
boas a aera pas, a small | jneandescent lamp whieh Met ines 
« fo 6 must be connected in a Soup of tw 0, 

ree is. halved, and the size of ihe Cells 

on es to be more sensitive for this work, especially 

ee t 110-¢ urrent available tor charging. 

ae “the co fener: eurrent 3 in diagnosis and as a therapentie 
1 fully discussed in the chapters on Electro-D -Diagnosig 


as = se 


Ti oat 


ae ut e follows: the law of series. Ib bears a ereat 
ee ure: faradic current, nso far that its motor 
| on 4 c 10 the rate oft ao peien the alter. 


crating in type. and derives its name from the 


Some 


WI 


ee ita i u ion, aid aity a cy Aenetractal 
ly ereater Eunaliamperage | than the PAu 


‘ ee Einalots alternations per a soot 


ae NE 
ie 


n ined, renders the sinusoidal current 


= | «a= 


CHAPTER IV 


: he 
Pr oe RADIC, INTERRUPTED, OR INDUCED CURRENTS. 
rinc siple $ of Induction 


4 “C0 gpING to a natural law it is observed that when two distinet 
are e near | each other, currents in the one will “induce” enrrents 
exactly, electro-motive forces—in the other, These induced 

re of momentary duration and appear only when the induei lg 


ur Eat is Mm made to vary, as is instanced when the current is made or 


The current induced at the beginning of the inducing enrrent 

ea: mh ‘direction to the inducing current itself: and the enrrent 

duced at the break of the inducing current has the same direction as 
> ini ndt acing ceurrent. ‘The strength ‘of 4 current so produced is propor- 
al ti strength of the producing current plus the length of the 
subjects eat to. the inflnence of the inducing current cirenit. The 

fic tion 0 of the = nti eurrent in the first coil is augmented if there be 
HEEL i hin | this: eoil a soft iron core, constituting the so-called 


3 ene Ss raises principles, first studied by Faraday in 1832, is the 
oc induction battery. This battery consists of one or nore cells 
c , cuit: with cb primary insulated wire surrounding the core, and 
8 inti ie device for alternately breaking and making the cell 
pe er ‘the ‘primary coil is slipped a bobbin having another coil 
Ww ir © wound around it. The secondary coil has no cormec- 
cell, deriving its current by induction, because of its being 

: & 1 close to the primary coil and wire. ; 


~ a 


WED [CAL Ts wD pert ON | COIL. 


The anes s of the induetion eoil are well illustrated in ue = 

cere nae oe s a cirenit from the cell and passes ee 

im n point, 4, Reis. interrupter, and thence through the ae ote 
the. la a ecomes: an electro- magne, whieh brings 

tic lh ro ul gh the mechanism of the hammer. 

“Tine indicates the primary interra 

Sel, a ndary current. 

= ten ne can be regulated ey one 

Peatite arrow Pe a ne f cur 
ar nt ot fi " _ direction dD. there is al dec a ves I 
ane! the are of the magmette field, and viee 


pted current. The 
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ELECTRO-TH ERAPEUTI CS. 
2 a 
| tf tee fi »« ‘The cell current proceediy, 
, sh the eoil 18 a5 follows : Als | eC gr 
The operation OF cell traverses the Prunary cou, and rety ros 


, the earbon pole of the / ¥ coil, anc 
ne Sa oil the interrupter, the platinum points of the latter 
to the cell Chrou.” 


- «av contact In the act of traversing the coil, this current makes 
beimg 1 ee ou which in turn attracts the small armature on the in- 
alee ay ee the cell current; the magnetism of the core now 
CeRrOp Peraas ‘ha spring returns to contact, when the process js 
so Nbate eA On ‘closure of the cell current a reverse induction 
ee ae eons coil, but this rises slowly on account of self- 
seleeiion between contiguous windings of the Rumery. cou kt the 
instant of opening the cell current, Se ace ia as Seay 
ondary coil of a much sharper curve © ai are Pattie 


















frt. He ee ee ee 
one Kem ig ihn ie ge Se — 
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Fic. &.—Medieal induction coil. 


self-induction to interfere with it. It is imperative that these coils shall 
not touch each other at a single point. Upon opening or closing the 
primary circuit, there will be established an induced eurrent in the 
secondary coil. This type of electric current is produced by the use of a 
medical Ruhmkorff coil. The screw of the vibrating hammer should 
always be most carefully regulated. Some of the coils have two kinds of 
interrupters accompanying the outfit, One of these is slow, while the 
other is more or less rapid. Occasionally the hammer requires a slight 
touch of the finger in order to be started so as to form a eirenit 
between the coil and cell or battery. The current produced by @ fii- 
radie equipment is alternating in character, as may be readily demon: 
‘strated when applied to the tissues. Instead of a current from a cell, 
advantage is often taken of a direct 110-current, as is well lustrated 1 
Fig. 29. 








7 . INDUCED CURRENTS. aA 
a ii 
fh to rk OR RHEOTOME 
2 | a The jnterrupter which forms an essential part of the battery 18 the 
yibrating spring hammer o eet, Many authorities condenm this form 
af rheotome, and recommend one which has double the ordinary spring 
j ‘jength, both ends being attached to Posts, a One a1 which is COnMECT Ot a 
fension-screw for regulating oe Bale of vibrations. The armature is 
attached to the middle of the brass spring and platinum plate for contact 
near the fixed post. Besides regulat ing the frequency ank amplitude of 
the vibrations by the tension-screw, we regulate them also with the set- 
serew carrying the platinum contact point. 
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This device gives easily the 





Galvanic and faradic Inmp controller. 


Fit. 2 
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7 J 


(ion, # ‘2 is from 1 to 
able for muscular contraction, and Chis ane 
, Vibrations above sqgd per minute ares 


rate of vibration suit ne 
4o00 interruptions p= minute. 


~ abont 3000 per minute. 
wa ‘The highest stimulation is from 3000 to 
= ' | 


| “Merrnop OF APPLICATION. 
This method of electrization ; 
the negative, at the feet or cocey™ m s 
‘of the surface. The current m l 
Sar - . Fa hs be 1 THCTEnHSeU 
(labile) moving ; 1! may Doss as a yersonl 
to the desire of the operator. The pe Sata 
5 experience so that the very hest results may © 
—" ot I oda * FOWURE | # a 
:. 


ein placing one pole generally 
eon app! ied to ay puurt 
3 nile} stat {OUMEN | or 
y qecording 


consis | 
ile the other 
applied (stat | 
or deere: acl int int 

applying it shor 
obtained. 


« 
e 


ensil 
ill have soe 


(C) Jeff Behary 2021 


PE SUTICS. 


cel, 7 Py 
aan *,! 


mi AOR; more correctly, 

a] x anid. bipolar method 

Ly he same inanner as i is the galvanic 

n af ” has eliminated the HUSCIENtifie 
esata? aren Nererthcts, wo ai 
ne ts, gee f th e electrodes being moy ed 

iar Bae of ‘superficial and deep or 

in metallic electrode to thy 

with moist electrodes to the 


stie agent, the in Pesos. is + of _value for de. 
@ ¢ ] + decrease pea | 


periphera al Tesione: The tension 
SDE aracte teas mand is valuable in quieting 
affording d. ition between pain and hys- 
of the e irritability of muscle is tested by 

he faradic eurrent which will contract 


ns ae hy is co the 


also in the re: ee of ee costion, 
it it sntin nity ep an ‘more or less atrophy or 
| ann oth 


3 he ee 


s ae 
E rele uo ae 
| ; of ner Hi mm teele penn. Rie 
tu ring eins entra of relaxed 
7 wit es and mucous 


; ch 
mM proc 
: ae . eavit 
eral, thr nes the brilliant 


CHAPTER vy 


PHORESIS. HYDRO-ELECTRIC BATH, 


| into the human hody of remedi 
- —— | y 
es sical mieperties of the electrical current. Were 

rolyt ic, either pole could be applied. | 


W. Richardson! produced local anesthesia 


ere by apply- 
to th e anode. 


Since then various experimenters have 
vit ng Many different medicaments by this process. 
re easily obtained. A piece of tissue paper or absorbent 
ned to fit the electrode, and the desired quantity of the 
upon it; the current strength varies from 3 to 20 milli- 
aphoresis is mainly used to impress the skin and mucous 


cs ree Pitas ty 
ch u re form should only be employed asa counter-irritant, as 
mc 


$a dermatitis, Helleborin and aconitin have been 
Figs 30, 31, 32, 33 depict various forms of cataphorie 


1 eves that “the effects of the galvanic eurrent npon 
Raa rt due to the cataphoric transfer of molecules of 


" ae a 1id d from one ue to ne or eno A cell to: a capil 


cy i 1 ae quer) il anes srdportion to the cnteerts 

| Bre es employ as many milliamperes as feasible in our 

the a trophied and paralyzed extremities of poliomyelitis 

and heral nerve trauma.’ | 

Gi a | a read at the Thirteenth Annual Meeting 
otro-Therapentic Association, September 23, 1905, 

ae Sy believe that cocaine used wilh the aid of 

icity s the ideal method. Its use re no 


| saat | er ; ati a 
. ‘The res 3 of eet 1 not be 
t a seitiont Seca pees eae 
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E AJ CATAPHORESIS. HYDRO-ELECTRIe BATH 


—  SCoenanially when dealing with an acutely ; 17 
andere imated, especially : : ~ weap Inflamm ec eee oe pa aE: a ‘minal arivoyite. ah 
nnderest such as is frequently found in certain Tye] pont: with the tern filaments of the SCuSOry UCrVves, and not inte 


Conditions | : absorbents as guts Be hypodermic injection, « sufficient ameuct 
taken into the general circulation to Produce any net eaita om ba 
nally, I have never seen any disagreeable symptom for its — 
way. 3 No danger of formation of drug habit, Patient ; a i 
| Ets ow from any eiiect wWpon the hervous system that any =. peter ek 
nsed. 4, A large area nay Be anesthetized, if hecessary, with he absence 
of unfavorable symptoms.” 
- ao Dr. G. Betton Massey.’ **'The Apostoli Treatment > Final Results in 
~ i Some Cases of Fibroid Tumor of the Uterns,”’ records the final results of 
- electrical treatment in 101 cases of fibroid tumor, so far as they could he 
ascertained by personal inquiries, letters, and circulars. In some of the 
eases the treatment had stood the test for a period of sixteen years, while 
i : in none had less than three years elapsed. The tabulated results follow : 


hypersensitive aresd, 


—_ 
"% ' "' 7 i = 
ln. 


Fro. 2.—Peterson's cataphoric Fig, ol.—sectioual view of the same. Cases in which the results are SOP ey. oe nl dete w eal 


plectrode; | i Cases resulting in anatomic and symptomatic cure.....-..--.cseeeee 22 
4 is no disk, made of metal that will not oxidize, The stem which passes through the has 1 a 
r ; . > 11 the Jj. + : : ay bo at digapneared by 1 aed = 
nibber cover Cis held In plice by nut 2. Italso holds the tip for connecting with the battery or | (Included in the list Eve 18 that disay - red by 8 act vlanedte 
sppte rier | while 3 were extruded through the cervix in whole or in part, 


soft-rubber ring, whith fs held in place by A, and at the same time it insulates the skin from 4, allow. 
ing the current to pass from wl to the skin of the patient, through the medicated paper contained in the 4 
cavity formed by Aand #. (Courtesy of Waite and Bartlett Manufacturing Co, ) 4 aoa r 
| . Cases resulting in symptomatic cure only ..--.-+.+-.creesersereo es ha 
(These ‘nelude 12 with great reduction in size, 26 with slight 
reduction in size, anid 16 permanently relieved of symptoms 


without change in size- ) 


one was destroyed piecemeal by electrolysts. | 


“Total cases resulting in practical succeas..-...rnerersersre trees is 
‘Cases resulting in partial or complete failure. .....--60eseerrsee at 
101 


sc. Ra ae ea © 2 & 
art®Qmaee a 
kh wl ee ee eee 
sao * 2 eo Fe 


"Total cases treated. .....--- 
unknown 1 Will be 


ages In which the results are it | 
we all 2h failures 1 


retical cure . | 
ses were erences tl andl 


Fia. #2.—T ative of air ¥ et . 
The one furthest to the left crea a sn aoe | _  xeluding the 9 ¢ 
a be, Ee, rodents dehy BAC cs ste Of fh ar, covercd with a porous warthy material; the par | oe 7a Seek fey r Dr 
pe allot with the solution desired. The middle electrode is that of Ass ea aie of ebonite and : ‘seen that the figures show 75 actual a7 | cia 
pith theta parchment. The right-hand one {4 the electrode of Dr. Strauss, which because of Its 101 eases. In other words, i Per cent. 0 a 
Seneca is utilized in the treatment of acne, sycosis, etc, (From the catalogue of Reinkger- Done See es at Pye: 
Gebbert and Sehall.) 25 per cent. were failures. 
Il. The Hydro-electric Bath. 
s- The hydro-electrie bath ts use 
“and tonic effects as well as for its | 
; (See 


ii ory Jatine 

Ful in many diseases for its stimulating 

| | , | uiy i= ru Lh 
rophic influence. It 15 applicabl 

sciatica, ete, 


uemia, chlorosis, rickets, rheumatism, pou ow glazed ware. The 
‘The bath itself should be made ol pees - anes 37° c.), Two 
ae eee tae ONSHOG, ei Ae etre 
Water should have a femperalure ot ant pright, are’ prin al ial 


abe rer as ra] ern 
“metal electrodes, that must alway* be kept cies : 
d } These plates qe Tutt 


‘the head and foot of the bath. co tnecd ab the hea 
by bindin g screws. The larger electrode is place 


can Medical A= Teel 


ched to the battery 


1 of ihe 


‘ Fig. 33.—Martin'’s cataphoric electrode. 
c wl! eatii- 


= Tt consists of ametaliie | , ean | 
OE naa leet tetra Plate over which {4 stretched n piece of parchment, whieh ean 
a “ Hirough the tube with the required medicament. _ 


a Ve 
jon, May o1, 1s 


a.) : e € fe tat ng the use of the knife. 8 No danger from constitutional (his: te | 7 
ances, as the cataphorie action of the current brings the drug ™ k 1Jonrnul of the Amer! 
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=3 ELECTRO-THERAPEUTICS. 

bath, and is usually 15% 12 inches (40 x 30 cm. ); the smaller electrode js 
lix? (28x23 cm. ). [In order to localize the current a movable paddle 
connected to the foot-piece is often employed. A wooden rest prevents 
the back and shoulders of the patient touching the head-plate, [i js 
immaterial if the feet, with their thickened epidermis, touch the foot-board 





Fic. H.—The four-eelled battery of Schnde, 


or not. | A part of the enrrent traverses the body, and the remainder 
passes through the water. The resistance in the bath depends upon its 
length, the depth to which it is filled, and the temperature of the water. 
As the current which traverses the water does not affect: the patient, i 
follows that only so much water shonld be used as is required to cover the 
patient comfortably. No salt should be added to the water, as the latter 
thereby becomes a better conductor, 





a CATAPHORESIS. HYDRO-ELECERIC pany 
aT, ih 
? The duration of the bath should he tey minutes tail hess 
S Sypelc. but after that it should be given on alternate days, ae i 
eurrent will depend upon the CONGTELON present, Thus: ny Hess 
‘of general neuritis, In acnte neuralgia, and ip : 
eurrent 15 indicated. in gout, rhenmatism, and arthritic conditions t] 
| jwanie eurrent 1s preferable, The Induction-cni] Bath aud * the 
eurrents are useful where general nutritive effects are soug 
Among local baths may be mentioned : 7 
THE ARM BATH. 
THE MONOPOLAR AND DIPoLaR Barres. 
THE BErecrric Doucue Barn. 
The arm bath 1s useful in paralysis of the muscles of the foearmne 
and hands, in rheumatism and gonty affections, in chilblains. Raynaud’ 


: 3 


disease, etc, ‘The constant current, the current from the coil, or the 


liTsi 
CLoice of 
Soerpes 

omg | , 


CCOLE SChabbed. the dirers 
4 | 


the SETHE iia) 


lit. 












1 ry oe? ep Pet a! 
Hustrated ia Selinoe's tour 
te aa 


Fig, 3.—Diagrammatic view of the Ue RS la ae os is | 
f TSE 


ay ERS rj fl 
a ‘sinusoidal current may also be employed. The bath ean be siete 
hy non-conducting vessel ; stone- ware troughs, 
 ilexpensive, are valuable for the purpose. 
* In the monopolar bath only one electrode 15 aa 
tent passing from it to the patient. 1" the full ie oi 
; -Brasps il metal eouductor, usually a har or handle w : x 
ee piece of flannel. and secured abeve the walt ae 
ee aif : ace bo the body, 
rs, passes from the conductor tothe hands, then = 
_ the water of the bath to reach the other conductor, 


PAS procurable 


i : la one 
immersed. dhe whole em 


wh, the patient 


is (b's ered ih if li 


The emprrenl 


cunt finally (% 
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en douche bath originated with Seouner itl 1584," Dr 
Guyénot,? of Aix les Bains, has deseribed il mies of electrical ‘lp. 
plication by the means of douches. The GUE aY = led to and from the 
patient hy two etreams of water, the COU UCHO TS being connected t., 
the noazleS through which the walter flows, the Jets: of water carrying 
the current to the whole surface of the body or to BNE special part 
desired. Those interested in this method will find a detailed account j), 
the original paper. | eae Ty Re 
Dr. Schnée's four-celled battery 1s pecuNe nent and practicable for 
hydro-electrotherapy (Figs. 34 and 30 ); mm t hat the pahent’s extremities 
are alone exposed without additional disrobing. It is comfortable to the 
patient, the current is regulated by a switch-board, and the parts im- 
mersed allow of a large area for cataphoresis. Duration of the hath 
10 to15 minutes. Current 5 to 30 ma. By means of this bath elimina. _ greatest density of current. 
tion of metallic poisons from the body has often been accomplished. | | Have the indifferent electrode as large as possible, so that the density 
may be slight and ineffective. Place the indifferent electrode upon the 
sternum, the back of the neck, or the small of the back. 
The changes liable to occur in testing nerves and muscles are changes 
in the visible muscular responses. As there muy be changes in the 
behavior of the muscles both to the coil and the cells, both forms of excl- 
tation are used in examining a muscle. The active electrode should be | 
applied either to the muscle or near its motor port. Tn testing al muscle, | 
the indifferent electrode should be applied to the skin with an even and 
firm pressure. The electrodes and the surface of the hody should be W il 
moistened. Water containing asaline diminishes he resistance of he skit 
but offers the disadvantage of acting upon the electrode. V Me Some | 
‘of the small muscles of the hands and feet, 1t 1s convenient to apply both ; 
‘electrodes over the part, so that the current may pass directly through. 


‘The Motor Points. m 

These are the points to which the testing electrode gui eee \ 
dn order to effect contraction in the adjacent muscle, or a ane | 
points at which the motor nerve trunks ean dese! a wei ! as | 
positions of the motor points vary somewhat 10 different ane ae F aoe | 

The motor point can be absolutely located only by nae dane ante 

eutaneous fat acts as a barrier, and the examina ae oe eave sported 
is more trying than the superficial ones. The tel ret E es om ee 
by the operator and the muscles relaxed as much Er alin fee eRe 
a current capable of producing 4 small muscular Contrienon, “prs 
the current fora brief period only, 

Points favorable for the stimulation of nerve trunks. 
, work of H. Lewis Jones, M.D. 


CHAPTER VI 





ELECTRO-DIAGNOSIS. 


THE examination of the motor nerves and muscles is of paramount 
importance in electro-diagnosis, consisting in localizing the current with 
the requisite intensity upon these parts. 

The following rules should be followed: Apply one and only one 
pole for each irritation ; the effect of the other pole should be repressed 
as much as possible. 

For the local irritant effect use the active or irritant electrode; the 
ather is termed the indifferent electrode. 

Have the active electrode as small as possible so as to secure the 


i Zeitschrift f. klin. Med., vill., p. 279, 1584. 
? Revue Internationale d’ Klectrothérapie, June, 1894. 


The subjoined series of tables are taken from the 





on “Medical Electricity.” al 
rH 
| 
~~ | | 
Ha vor 
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36, 37, 35, and 3. ) 


nist gine eM , 
In THE LU PPEE Lom. ( aise of the biceps, and at the bend 


1. The median, along the mner 
of the elbow. 











Caputexternus M. tricipitis © 


i, racintia, cape eee ee ee i sored eee eee 


M. brachialis fntermus eect 


M. supinator LONGUS... 


a 
Ss 


uy 
Af. radi lis @xternus [Om gus sma ———- steers 


BE, Stipe PMG LOTIUR Gs sees seveenececsecwe -oeeerseeteereerees 
MY radialis embers LOM GUS... accent’ 


M. radialis externus brevig......00...2-——-soerees. 





M. extensor digitorum communis) eal 
M. extensor Indicis Proprius... cicero 
M. extensor indicis proprins et M. 
abductor pollicis longuse.:----- 
BY, abductor Pollicds Loma... secrete eseneeees 


a ~—M, extensor digiti minimd pro 
prius. 


es owt. extensor indicis proprius- 
MM. extensor pollicis OreVisi..icc cree | 


* ft ie | F: Pe Te us 
e Ses oe MM. extensor pollicis longus. 
M. flexor pollicis DO TAAE WB iva aanees FRB eea ae ial + male oars Pm 


BM. interossens dorsalis 7.0.00... secs... geal MU 
M. interossens dorinlis To... esses Fas FF 
M. interosseus dorsalis III.............. Ls yee aye 


[wR ..... Mf. abductor digit! minimi. 


____M. interosseus dorsalis 1¥: 


Fic, $7.—Motor points of the forearm and hand. 


___-2. The wnar, in the groove between the internal condyle and the 
olecranon, 


ELECTRO-DIAGNOSIS. Ba 


A. MusCulO-c LinGus., 


4 
t 





M. bicep, 


N.musculo- Caputin- N. Media- ; N. Minaris. Rami SN. mediant 
COLAnCUB. ternus M. nus. M. brachinlis pro Mi. pronalors 
tricipitis. (ntornus, ridii terete, 





Fig. 38.—Motor points of the arm (front view) 


Rami Nervi mediani pro M. pro basta 
nhatore radii Lerete BRE GREGG RRR i 


MM. PALMBrISs LONGUS. weeeeseecesee nn: erate, 


veces MT. PAalia Interns. 
S TLLDA TAS ACEI, eee cess sees easnan es | 
3 __..... Mf. fexor digitorum profundas 


M. flexor dicitorum sublimis 
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(digitt. indicsis et mimtimi)....-+ - MM. flexor pollicis [ongus. 


cause De Te Les, 
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ae | ELECTRO-THERA PEUTICS. 


2 The musculo-spirad, at the point where it emerges from the triceps, 
Saal on the outer side of the upper arm about the junction of the 
a ‘a 3 f - Sate q = 
middle and lower thirds. 
a Af. tensor yaginm feme 
Be label Rivkrloricy Rami 


N. CPU PLD Ecce eesssecvensseeeeseceemrsnes Paes eee ‘] 4 
ih. CCU MLOTT Us ccsreserrreecesene roepeeea blag 


M. SAPUOPIUMS. .eececcecseeee eee 


wold, tensor vag 


heei femoris i Ifa 
7 ” 2 1 r LAL ak 
i. cruralis, | TT 








M. RECUCLOR LOMUS...-csee cere cose sean oer me | 
Faint Ni, peniralie pro M. quadrici = uct, . M, Techus femoris, 

pite. ae 
MM. cruralis.......: BL Te Toth ple a all Blaha arn nile “ Lane 
Rami N. cruralig pro M. vasto in- : 

DEE Ti Qhises ce nscmena reset ease hisee iin ne ok Be ae as AT. TAStus Ox bern a, 

. soe oe ML. Vastus externus, 
Fig, 49,— Motor points of the thigh. 
At aie Peranens. 
at ays cee eed soon M. gastrocnemius externus. 
M. peronenus TOTS ccna eteeeers gaumaane PrePries pags A ih np eles. 


3s. extensor digitorum longus. 


a. 
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nt i | 

ty 
Lt 
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ea 


M. tibialis BUTUU DUS «con ose ee eee emeee rrr ree ss aaea erties ; : “ 


M. flexor hallucis longus 


a Pe 


MM. extensor hallucis& Lomi ..2..ccccccccessestesseeseeel 


Rami N. peronei prof. pro M. stdin 


i , A i; :? is ay 
extensore digitorum Drei. DLE Peeee loys hee ‘ae 4 
StS er, ee . y 7 1 Vis. 
pers EES _M,. extensor digitorum brey 
‘ : a Pee Se hy Hi Pe 

Sad, fete achat hs ae Fail sei) 0 all thi mt 
M | : sales. 2 =~ Agr: clea tei MM. abductor digith min 
Mm. interosse! pedis doreales.- ~ AT gist Ay eincag ag pedis. 


5 er ay cet pe TEDL Twlis 
4, The museulo-cutaneous, between the biceps and coraco-brach! 
muscles. 





BLECTRO-DIAGNOSIS. 


5. The tong thoracic (serratus INAPHUS), On the inner wall of the 
axilla. 


6. The supra-ciameular point of Erb. “At a spot one inch above 
the clavicle, and a little externally to the posterior border of the sterno- 
mastoid, immediately in front of the transverse process of the sixth cer- 
yvieal vertebra, a simultaneous contraction can be produced in the deltoid, 
biceps, coraco-brachialis, brachialis anticus, and supinator longus.” 
This is a motor point for the fifth and sixth cervical roots before they 
reach the brachial plexus. 


Ix THE LOWER Line. (Pigs. 40, 41, 42, and 45.) 


7. The anterior crural, in the fold of the groin just ontside the 
femoral artery. 

8. The sciatic, just below the gluteal fold at the back of the thigh. 

9. The internal popliteal nerve, in the popliteal space, and to the 
inner side of the tendo Achillis. 

10. The peroneal nerve, just above the head of the fibula, beside 
the biceps tendon. 


In THE Face. (Fig. 44.) 


ll. The facial, through the cartilage of the lower surface of the 
meatus auditorins. Its chief ramifications can be reached where they 
emerge from the parotid gland. Erb chooses for stimulation chee main 
branches of the facial: (a) for muscles above palpebral aperture; (b) 
for muscles in front of upper jaw, between the orbit and the MONG 3 
(ce) for muscles of the lower jaw. He tests each of these ae we pee 
first at points just in front of the car, and secondly for (a) ett ee 3 
for (b) at anterior extremity of ZN fOMALIC bone near hs ae ee 
for (e) at the middle of the inferior border of the horizontal ramus 
a Oe ha ith at the supra-orbital foramen, at the infra-orbital 
foramen, at the foramen mentale, on the side of the tongue. 


In THE Neck. (Fig. 44.) : ct aee 
13. The spinal accessory, at the top of the supra-clavicular triangre, 
where the nerve pierces the sterno-mastoid. = icra a ae 
14. The phrenic, on the outer edge of the loser Pare eo a 
mastoid. Be A aan ere 
15. The hypoglossal, along the upper border of the great cornu 
the hyoid bone. 
16. The recurrent laryngeal, along 
17. The preumogastric and glosso- 


the outer border of the trachea, 
pharyngeal, along the track of the 
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Fic, 42.—Motor polnta of the thigh and lee (posterior view } 
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Fia, 43.—Motor points of the lez and foot (inner side ) 


HLECTRO-[yf A¢ NSIS. 


earotid artery just below the angle of the 
motor points of the chest and abdomey. 
When paralysis atfeets certain 
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omco-hyoidens; 15, M. sterno-thyrat- 
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Fra, 45.—Motor points of the c 


experienced, as it frequently 1s, in traci 
cles involved back to their spinal roots, aly 
employing the table by Dr. Allen Starr.’ 
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tions. With the faradic current, however, the re 
in quality and quantity. 
tissue, save for the nerve supplying it. With the 
enlar tissue for the first few days contracts, with a somewhat 
tivity ; its response to a certain strength of current 
ihe normal condition. For several succeeding days, the irritability of 
the mmsele Is increased. This may last for weeks, and 
this condition a change in the normal sequence of contr 
the contractions changing in character as well as in quality. 
a slow tetanoid form, which continues duril 
the strength of the current required being notably small. 
stage of degeneration the AnClC — Calc, and a little later exceeds it ; 
this is accompanied by the CaOC gaining upon the AnOC, b 
being equal to it. Thus we obtain the following formula for th 
muscular reaction to galvanism : 


00 ELECTRO-THERA PEUTICS. 


Reaction of Degeneration. (De. It.) or (R. D.) 


proposed by Erb, to signify the series of changes 


This term wis ualitati 1 quantitati 
both qualitative and quantitative, 


-oecurring i electrical irritability, sae ‘ | 
owing to 4 certain definite morbid condition of Nerves, wid muscles, 
Poles eurrent diminishes and disappears, but with the 


The effect of the faracdic 
galvanic eurrent, decided 
nerves, either ab the spinal centre 
tribution, of sufficient imporkince 
show pronouneed galvanie and farmdic changes. 
a progressive diminution of electrical excitability, and a few days sub- 
sequently it will have ceased entirely. Rarely a fortnight elapses before 
complete cessation of excitability 15 noted. ‘The point of departure is 
always at the extremity, nearest the Injury or lesion, degeneration pro- 
ceeding thence toward the periphery. When reparative action has 
turns, recovery showing itself at the point of begin- 


begun, excitability re 
ning degeneration. Frequently muscles may respond to ee uc. 
espond to electrical currents ; showing that while 


will, but they do not r 
the nerve will transmit the yoluntary impression, it will not necessarily 


transmit other impressions. 


changes are manifested. Lesions of motor 
or in the course of peripheral dis- 
to produce paralysis, will rapidly 
The nerve will exhibit 


DEGENERATION OF MUSCLES. 


In degeneration, muscles differ from nerves in their electrical reac- 
actions are identical both 
The faradic current has no effeet on muscle 
galvanic current, mus- 
lessened ac- 


is not so marked as in 


l sometimes during 
action Occurs, 

They assume 
iz the flow of the current, 
Soon in the 


nt never 
e normal 


CaCIC > AnCiIC > AnOC ™ CaOC. 
For the reaction of degeneration, the formula: 


AnClC = CaCl€ or AnCIC > CaClC > AnOC diminished, but always > 


Cale. 


ELECTRO-DIAGNOSIS. 





























PARTIAL Reaction OF DEGENERATION. 


This term ts applied to cases in which contraction is evidenced to 
gome degree by the eoil, but to the battery current the response ia 
sluggish. : 
The existence of partial reaction of degeneration makes if necessary, 


when testing, always Ta corroborate the results obtained from the coil kw 


employing the battery current. 
js found an alteration i. the coil reactions, but this may be ovdplookcod: 
and thus, conclusions arrived at 

would be wrongly interpreted. 
may Vary within wide limits, the reaction to the eoil may Te tant 
By some it is held that partial reaction of degenerat ae 
and that a change to 
a normal re- 


In partial reaction of degencrat ion there 


from the presence of eoil reactions 


ct lal ok a : 
The degree of slugeishness of contrac 


tions 
or very strong. 
represents i changing state of the nerve or muscle, 
complete reaction of degeneratis m on the one hand, or to 
action on the other, may he looked for in cases showing partial regetion 


of degeneration. 


THE SENSORY SYSTEM. 
Little can be eajd on the subject of alterations in the electrical 
reactions of the sensory nerves, and but faint light ean be thrown on the 
irritability, conductivity. of the sensory nervous System. 

An inerease in the impressions conveyed by the cutaneous filaments of 

the sensory nerve-fibres indicates electrical cutaneous hyperesthesia, 

while impairment of this function. corresponding largely with the definite 

reactions of the motor system, constitutes elect rical en taneous anes hesia. | 
In diseases involving the sensory tracts of the cord, the diagnosis is | 
waterially aided by finding this anesthesia ant hyperesthesia. 


location, éfc.. 


SENSE. 
the auditory nerve, which 


NERVES OF SPECIAL 
shall only notice ey 
ablity in timnitis 


Tinder this heading we nates et 
allows of material aids in diagnosis, through its irri ene 
aurium. Like motor nerves, the auditory responds one eal Pe 
eathodal than to anodal stimulation, the respons® Reine wae Beas sts 
of a subjective sensatlon of sound; in certain ere ie 
auditory nerve answers to electrical eurrents more Peat u Seat 
‘1 health. In these cases it 18 contended that 2 state ot e ee : 7 
exists in the nerve, and that tinnitus is a0 expression he el tb eae at 
test the auditory nerve, U5e a bifurcated electrode ee a pistes 
once. By this method there is less likeliliood of pro’ site = : oie 
If a binaural stethoseope 15 used as a temporary Ra Cs ; 
portion shonld be removed, and the ms SSeS Maite electrode is 
the battery wire 1s attached to the metal and the a 


placed indifferently- 


hi 
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CHAPTER VII 
BELECTRO-PHYSIOLOGY. 


THE diagnosis of pathological conditions can in many instances he 


: ately investigated 
Bee ke. electrical current influences upon the normal physiological 
functions. | 
INFLUENCE OF E.ecrriciry UpoN Morork NERVES AND MUSCLEs, 


The motor nerves, when irritated by the galvanic or faradic current, 
give rise toa muscle contraction. According to Du Bois-heymond : 

“The absolute amount of the density of the eurrent at any certain 
‘moment does not act as a stimulant to the motor nerves, but merely the 
change in its amount from one moment to another, 7. e., inthe density ; 
these act so much more powerfully the greater they are in a unit of 
time, or, their amount being equal, the more rapidly they occur; most 
powerfully therefore upon sudden closure and opening of the current. 

‘Thus the reason of the marked irritative effect of the faradie cur- 
rent on motor nerves at once becomes apparent ; whilst, on the contrary, 
a constantly flowing galvanic current, or a very gradual increase or 
decrease in the current strength, produces no stimulation whatsoever. If 

‘induction enrrents are applied to a motor nerve, a series of brief muscular 

contractions, corresponding to the strength of the induced current, will be 
_ produced ; these contractions necessarily being greater during the open- 
tat ing than during the closing current of the secondary coil. A long series 
Sn of these irritations results in a tetanic eontraction.”’ 








PrLUGER’s Laws or CONTRACTION. 


ve “With weak eurrents in both directions, contraction oceurs on closure 
____ alone, but none is produced on opening ; the contraction on closure of 
Bais the ascen ing current is somewhat stronger than that of the descending. 

| “With moderate currents contraction occurs on opening and closing 
— in both directions ; but the former are always weaker than the latter. 

i With very wong currents (never employed upon human beings) 
contract: on oceurs on opening, but none on closure of the ascending eur 
etait ee ts fan it also occurs on closure, but not on opening of the descending 
gee ee ig 
The eee ; only hold good when the nerve is laid bare and well 





.~ |) a ee 
g 





by a thorough preliminary understanding of 


ELECTRO-pH YSIOLOGY. 






























Hs 
r i. In ppeeerenton 8 ute are hiws we need only refer to the 
| “ fect produced by the galvanic Current, whicl 
a id. starts from them, and note that the irritation upon closing the cireuit 
“occurs only at the cathode, and upon opening, only at the anode. 
x eo it was proved that the irritant action of the cathode was greater than 
- that of the anode; thus the irritation on closure is greater than at the 
pening, With the same intensity of current. 
Ea mDerve 1s more irritable than the peripheral portion, and with very 
strong currents considerable resistance oceurs at both poles and increases 
with the strength and pel riod of closure of the eurrent. Furthermore 
motor nerves are non-irritable to the [TMns Verse passace of the furadie 
) peor galvanic current, and a motor nerve which is still connected to a 
_ central organ has its opening contraction of the asce nding current eon- 
siderably later than when the ( motor) nerve is isolated. 
Thus far we have been dealing with electrical eurrents on motor } 
nerves studied physiologically, but the results obtained are not analogous | 
| with the practical results obtained by the physician. The latter deals with 
a _ nerves, surrounded by tissues of good conduction and which are followed 
by ‘large numbers of threads of currents ; illustrating the absolute futility | 
of maintaining a uniform density of current in a nerve. The greatest | 
_ density of current must oceur directly at the electrodes. Because of the | 
various threads of current, the direction of the latter must he omitted a 
_ from consideration in applying electricity to the healthy human body. ¥ 
In the polar method of examination, one electrode, called the 
 Haetive,” is applied closely to the nerve and then connected with either 
| _ the c > anode (An) or cathode (Ca) of the battery. The other electrode, 
termed the “indifferent,’? is placed upon some distant part of the body, q 
# s the sternum, spine, epigastrium, ete. If the cathode is upon the | 
| ES “nerve and the cireuit is closed, the term “making a cathode closure” 1 
s employed, and is written CaCl; if the cireuit is open it Is desig: 
Bc ed “cathode opening,” and is written € ‘40, and similarly with the 


irritative 
1 Occurs only at the poles, 


Lang 


Likewise the central part 


 — 


A re; rin with a definite strength of current by examining CaCl in | 
§ bout three closures, at the same time studying the CaQ, and thus also 
ee 

Age th the anodal contractions. 
. For the opening contraction, keep the enrrent closed for - pve 
pi eriod, as the irritability on opening the cirentt is thus augmente a 
an increase of current, we gauge the degree of intensity of current Tor 


th » various forms of contraction. - Pe 
. By this method it is readily demonstrated that with most of the 


mot or nerves the cathode chiefly produces stimulation on euiin Os | 
ae le principally on opening, and that the stimulant netion 0 


aes is much greater than that of the anode. 
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(pt) ELECTRO-TH ERAPEUTICS. 
au | 


to four milliamperes, duration about ten minutes, 
| jay, By this means the oxy-chloride of silyory 
d into the tissues by the current. lt may take 
3) séances, to complete an absolute cure, 


neck, current three 
application every second \ 
is formed, which is diffused 
three or four weeks, aml 20 to 


HYPERTRICHOSIS. 

Since we are able ( Galse 
the process of electrolysis 1 
lectric needle, forme 
has largely given way to the X-rays. T have 
hair from the forearm by a weak but constayt 
d be forgotten that an acute and active dermit- 
If the hairs are few in number and 
safer and less dian- 


a general or local epilation with the 
X-rays, is gradually being pe Che 
method with the e rly 50 prevalent, but tedious and 
painful in operation, 
snececded in removing 
eurrent, but ib never shoul 
titis may thus be readily produced. 
scattered over the face, I believe the electric needle 
gerous though more paininl than the Rontgen rays. On the contrary, a 
burn with the X-rays may leave a life-long sear. or the face, therefore, 
it is advisable to resort to electrolysis. | 

The method of epilation is as follows: Place the patient on a high 
chair, take a fine needle which is attached to the negative pole of the 
galvanic current, while the patient holds the positive pole in the hand. 
A sponge of fair-sized dimensions and well wetted 1s attached to the latter 
electrode, The number of cells used is 5 to 8, so that a current of from 
3 to 4 milliamperes is produced. A current of smaller amperage than 
this may be used; 1 to 2 milliamperes being often sufficient. The hair 
is seized with a pair of tweezers, at the same time the disengaged hand 
inserts the needle slowly into the hair-follicle. The patient squeezes the 
sponge to complete the circuit, which is indicated by small bubbles 
emanating from the point where the needle is inserted. The needle is 
usually allowed to remain 10 to 15 seconds. The patient now loosens the 
hold so as to break the eireuit. An interrupting handle (Fig. 46) is 





Fig. 40.—[nterrupting noedle-lolder for electrolysis. 





employed by many for this partienlar purpose. If the hairs are not 
Toosened readily, defer the procedure until another time. The needle 
sponis be heated to redness, when its repeated introduction will 
he necessary for each individual hair, This method is for coarse hair. 


For the downy hair seen on the lip or chin in women, this method 1s 


_ unsatisfactory, and it is advisable to resort to the X-rays. 






































APPLICATIONS IN DISKASEN CONDITIONS | 


PsoORIASIS AND PITY RIASIS. 


hoof these diseases Se eee Pan 
, In both pees | = the negative pole of the ealvanic cnrrent 
 geems to be the more efficacious. Sometimes both poles, bearing | oe 
pas nay =f fF Aree 
plectrodes, are em ployed. g large 


PUNGWORM AND SCLERODERMA. 


Both of these diseases are markedly improved and often enred by the 
application of the galvanic current. iets: 
PRURIGO. 

Dry faradization may give relief from the intense itching, and at 
times will effect a cure. | 


‘CUTANEOUS AN UESTHESIA. 
For this condition Rockwell believes faradization to he a specific. 
“The electric brush should always be given a trial. 


9 
* 


HERPES ZOSTER. 
Dr. Larat' reports several cases of acute herpes zoster in the erup- 
tive stage with fever and unbearable lancinating pains, which were cured 
; ; by the continuous current. The method is simple and can be employed 
by any physician owning a galvanic battery. The positive pole (repre- 
sented by an electrode 314 by 5 inches [9 x 15 cm. ], covered with absorb- 
ent cotton and well moistened) is applied over the point of emergency 
‘of the affected nerve or nerves. The negative pole is connected to 
| an electrode placed over the affected area. The absorbent cotton cover- 
ing the electrode should be made large enough to cover all the vesicles, 
_ whether formed or forming. A current strength of from 6 to 10 ma. is 
_ employed for 25 or 30 minutes. The sensation produced by this current 
is that of a severe pricking, but it is well borne by the patient. | 
Two applications are made daily, but in Gise of failure at first, the 
4 ‘author recommends that more be used. Under their influence the pai 
eases, the eruption is arrested, the vesicles show a tendency to dry up, 
‘in’ fact all the local manifestations of the disease appear aborted. A 
| cure Is accomplished in from 24 to 48 hours, nnattended by the usual 
" “subsequent neuralgia. 
The probable explanation of these ood results, 
pothesis, that herpes zoster isa trophic and sensory pe 
iz which the continuous current has the same cur 
_ it other forms of peripheral neuritis. 


is the accepted hy- 
ripheral neuritis, in 


1 Revue Internationale a’ Electrothérapie, 0 tober, 1004, 
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LPEU TICS. 


¥ ‘ | BLECTRO-TH ER: 
ma ¥- ye 


NEVE nent should be instituted ss soon after bi Kon ss ue RUG 

Electric prentmen Poe 8 alternately negative sane POSLELY.C, or all 
The needles ot ordinary paul eleetrode used for the other 
area up to 80 ma. Duration 9 minutes, 
ie cal to zero before withdrawing the 


ticable. 
attached ta one | 
0 Current miiy | | : 
Pe ent . he gradually lower 
Current must be gradually 


need les. 


. PortT-WIsE MARK. aS) 3 
| a number of needle-points attached to 


Hove THES ip Shien a effected simultaneously; the current is 
: . cat avon ae ® to Sima. for each needle. This proced- 

att ieruaupeatel every 3 weeks. The needles should be insulated, 
pete at the point. The pole selected will Vay with the ence ALLVY, 
the prominence, and the extent of the mevus. W me tee blood eenels 
; use the positive pole; for flat spots some of the needles Tay. be POBENVe, 
d some negative. Current 30 ma. Duration 10 to to MABULES. The 
; needles are left in place half a minute, so as to produce a slight eschar, 
they are then shifted ; the whole surface being thus dealt with. 


MoLes AND WARTS. 

The indifferent positive electrode is placed in the neighborhood of 
the growth, A needle attached to the cathode is inserted at its middle, 
or just above its base, parallel to the integument. Current about 5 ma. 
Allow the current to flow till the growth changes color and resembles a 
cluster of herpes, Then bring the current to zero. Time required 1s 2 
| to 3 minutes for each wart. In a fortnight the growth disappears, 
no sear remaining. Another method is to attach both poles to sharp 
Ss and transtix the growth by the needles inserted parallel to the 
skin. 


* Sv Sry, 


ee FURUNCLES AND CARBUNCLES. 
no 


v The local treatment of these growths by electricity is advocated ly 
Marcus.’ Previous fo the appearance of suppuration, he opens the folli- 
cles of the affected area and introduces into them an epilation needle con- 
nected with the negative pole, Through this, a current of one to two 
milliamperes is passed at first, which is afterwards increased to ten. By 
Bally moving the needle around, the opening of the follicle is consider- 
oe charged, and a quantity of frothy serum is soon poured out, con- 
_ Seiting portions of tissue and numerous cocci. Then the needle is 
ea Pern and. the spot is carefully cleansed ; the needle is again introduced 


—_- 
: ’ 
&® 
a 


___“Monehener medizinisehe Wochenschrift, May 2, 1905, No. 21. 
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APPLICATIONS IN Disuasy 































l) CONDITIONS 


i} 
and one or two milliamperes of ey rrent are again Log 
positive pole LS 2 to be CONNEC wif the aba 
raised to ten milliamperes, This CLUSses the i ; 
always more energetic in its nascent Condition 
the treatment is suspended and the surface ps aes 
Bach affected follicle is treated in the Bales dei with w 
has already commenced, a larger needle is in mse il int 

‘eles and moved around, until the entire oe Nats me the folli- 
broken up and disappears in foam. They gers eral 
duced and is again followed by the negative pole, * : 
applied. This treatment is not applicable t 
extensive swellings, 


allowed Lo Diss, The 
' ATi the CUS Peery aa LY 


Iberation OL acd. Which js 
i | Be 


. it two oy bree Minnhes 


ler, 
I SU PULL 


PUS Plt js 
Pole is intre- 
We] (ressing is 
» very larve Carbuneles or 


Il. Muscular System. 


MYALGLIA. 


Employ local faradization with a mild current, either stabile or 
labile. ‘Stabile galvanization with a mild current is often effective. To 
not cease if the condition 1s unaffected or ageravated at first, but continue 
the appheations. Static electricity by means of a roller electrode (Fig. 47) 
or general franklinization 1s frequently curative. 





Fig. 47.—Roller electrode with Insulated points for muscular faradization, 


_ When employing the battery, rb mivises that a | current gs a 
‘ta. may be used, applying the anode to the painful parts, and the seanee 
terminated by a few reversals. 

_ General electrization by means of th 
4 faradic current applications, and static friction have 


 Werrirers’ Cramp. 


e monopolar sinusoidal bath, 
also many advocates. 


oi gee eet ame OF the coniral 
5 Tt is assumed that this disease is due ee iets alae pe- 
 hervous system. General galvanization of te Te eral 
ace is ails bere satan ti Ma padi electrie | | 
‘% ipheral HErves should be resorted © ae of muscles of the hand and 
‘applied directly to the muscles or srell sa often arrested by 
ie wad en ont ' | : = sla atk : ei dl msi ‘ 
‘forearm. Seen in the very beginning, 8 conn’ Be 


_ ‘Using the above forms of electricity. 


ity 15 useful when 
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fo TICS. 
. the use of constant currents of 2 to 5 or § ma. 
tes, with absolute rest from writing. Applications 
5 to 25 minu nate loyed during the first weeks, diminishing late, 
twice ‘ally should a “ee extension is the chief symptom, the anode jg 
‘to 2 or 3 times lees alm ; if flexion be marked, place the positive pole 
to be applied to PTS: Apply the cathode to the nape of the neek 
to the dorsum of a surface of the arm and the anode to the sensitive 
or the upper Nee minutes. ‘Treatment should also be applied to the 
is his si an to the lower cervical region of the spine. 


ToRTICOLLES. 
| In torticollis galvanization of the muscles of the affected side with 
eurrents of from to 10 ma., and faradization of the muscles of the 
opposite side often prove most efficient. Galvanization of the sympa- 

thetic and the upper portion of the spinal cord should always be tried ; 
but long-continued applications are contraindicated. 


MvuscuLak CONTRACTIONS. 

These may arise in hysteria, myelitis, meningitis, Pott’s disease, or 
they may be reflex. These affections may be treated by galvanization of 
the affected museles or of the antagonistic muscles with stabile currents, 
or by galvanization of the head, spine, or sympathetic, ete. 


ye SECONDARY CONTRACTURES OCCURRING IN HEMIPLEGIA. 

ho Charles 5. Potts* claims that in cases of hemiplegia where con- 
» tractnres have been allowed to develop, the patient’s disability proceeds 
Zz more from the deformity so produced than from muscular weakness. As 


the deformity is caused by the overaction of one set of muscles, usually 
the flexors, and is only aggravated by their stimulation, the indications 


a are for measures which tend to relax the contracted muscles. This can 
© be effected by the application of the positive pole of a galvanic current 
a over the motor points of the affected muscles, and the indifferent elec- 
a trode (negative pole) to any part of the sound limb, as over the sternum, 
i". or to the nape of the neck. Anelectrotonus should be aimed at. The 
 ———s eurrent employed should be gradually inereased from 0 to 5 or 10 milli- 
=a amperes (about as much as the patient can bear), and kept at this maxi- 


mum for five minutes, then gradually reduced to zero. Unless the 
current i is gradually reduced to zero, catelectrotonus will follow and the 
condition of increased irritability thus set up will prevent the accomplish- 
“oe ment of our object. After these applications of a continuous current, * 


Caea {Centra tr fiir die geeeana: Dats eo 1891. 

















APPLICATIONS IN DIST 




























ASED COND, LONS, 


fe ae faradie current should be employed, inst strong enough 
muscles to contract moderately, about a dozen times and ae i¢ 
ee nes defeats the end we have in view, The melee 

service as a preventive ; it may be started ay time after the : oe 
second week following the seizure. Three treatments a weel ne ot : 5 


months should be given, followed by an interval (several weeks) of rest 
oP A 7 = i ai : 


LOS 


wnse the 
More, Pi ht Cry eye 


im MYASTHENIA GRAVIS. 

j When tetanized by the interrupted current, the myasthenic muscle 
shows a rapid decrease in the degree of response to the current, evincing 

the normal physiological effect of fatigue with exe essive and abnormal 

Dec sidity ; but after tetanization it remains just as responsive to a single 


closing shock, proving that the muscle is not diseased, but that the 
‘ trouble resides in the nervous system, Hy 


"i 


‘ aT T: The Articular System. 
SYNOVITIS. 


a In acute synovitis all forms of electrical applications are contraindi- 
; ated. Subacute and chronic synovitis will be benefited by galvaniza- 
- tion or faradization. When a cure cannot be effected by these means, 
_ the application of percussion static sparks is sometimes effective. 

| HYDRO-ARTHRITIS. 

In the acute stage, as in synovitis, any form of electricity 1s irritat- 
ing. In the subacute and chronic forms the active electrode (negative) 
oe of 20 to 24 ma. current should be employed. Each treatment should last 
, no longer than 10 to 15 minutes. The indifferent electrode 1s placed on 
the . back of the patient. The treatments should be made on alternate 
days, or every third day. 


i 
Mes ; 


“i A 
Rp [EUMATOID ARTHRITIS. 
In this affection the sinusoidal bath is very beneficial, Dr. Roques 
tres ats: the affected joints by the électrolytic introduction of ions of 
“a ylic acid into the surrounding tissues. Many electro- therapeutists 
belie eve that the beneficent action thus obtained is partially ascribable to 


iia 


4 nutritional change in the diseased area. 


4 


i= * 2 
Ly ‘= aan 


CE ik ONIC ARTICULAR REHEUMATISM. 


= Ch roni¢ or subacute articular rheumatism frequently yields to oe 
or galvanic treatment ; with the former it subsides eradually. rhe 


Arch. d’ Hlectticité médicale, 1903, page GS). 
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pLECTRO-THERAPEUTICS: 
stance of the pole of the machine should he 
aE te of from 10 to 15 per second. The 
yle of minutes, then displaced to 


108 | 
Senate s thie sO 

anjmastric TeglOn at ther 
Likton to produce gparks at ies -a couy 
ae . is to be left_on one spot Tors 

exciit’ © . LP easy Ses 
another, nue ge each treatment should be from 10 fo 15 tonutes » 
aaa number of sittings is from 18 to 20, which should be 

a mena requ Lap athe 
ihe usual reqee 


Nervous D YSPEPSIA.- 

For this affection the ealvanic current does most Bed: | oe. 

The negative pole 15 usually placed ebb we eDieaeunte eon “und 
the positive pole opposite the lumbar region. SEN Ree of the eur- 
rent should be from 30 to 40 milliamperes ; the duration of each treat- 
saat should be from 10 to 15 minutes: the number of treatments to bring 
about relief is from 5 to 10. .A cure cannot be effected by this method 


of treatment. 


CONSTIPATION. 

In these cases, applications over the cord or the sympathetic system 
frequently produce most excellent results. Direct action on the digestive 
tract is often advantageous in promoting peristalsis. 

Method of Application.—The patient is placed on the insulated plat- 
form, and the indirect static spark is applied to the various parts of the 
abdomen. ‘This should be done by starting in the right iliae or inguinal 
region, gradually ascending to the liver, thence across the upper abdomen 

along the eourse of the transverse colon. This is followed by descending 
to the left side of the belly toward the upper part of the rectum. The 
object is to excite peristalsis in the normal direction. 

The galvanic current is also applied for this condition, but in my 
experience the results obtained are not so satisfactory as with static 
electricity. A large-sized electrode (100 sq. em.) is attached to the 
negative pole of the battery, and the electrode 1s applied to the belly in 
4 similar manner as outlined above. The indifferent positive pole is 
applied to the lumbar spine. The faradic current may be applied instead 
of the galvanic. 

Dr. Wahltuch' has reported seven cases in which the continmous 
eurrent produced good results. He used a large sponge for the positive 
pole and an ordinary medium-sized one for the negative. The former 
he applied to the epigastrium, while the latter was slowly moved over 

the whole abdominal surface. The current was from 5 to 30 milliamperes. 
The operation was repeated on alternate days, from three to six weeks. 
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' British Medical Journal, 1883, vol. 11, 623. 
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APPLICATIONS ] ~ | HSEASED ( iy Ny i] aw 
: 4 DIT TOs 
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A method, which has become POpUaArin Franen ; . 
{nto the rectum of a bougie elec rode, the obfiae a feed romuction 
7 OT MG Deno jeg 


yl (iT this 
the rectal 


has hoa ev igerd 


alnlomen. To ‘-Vord the risk ot Clectraly 


Wis, 


ae | ANCL inines 4 
mucous membrane, a Com bined douehe and el lnjury to 


“CUT le 
ENTERITIS. 

Dr. Zimmern’ describes the excelleny 
mucous membranous enteritis by the use of the falvanic eurre aha ae 
electrodes im the right and left iliac fosse, and aie . ae neers 
starting from 0 is slowly and gradually brought up from G0 ' | 150 mi 
Hiamperes, then as slowly again reduced to 0. The direction of oh a 
rent is then reversed. Hach treatment lasts abou aie 
repeated three or four times a week. No special attention is paid to 
the diet, though highly spiced food is of course forbidden. All Eas 
or cathartics are strictly prohibited, save with the following except =e 
If there is much ccenstipation, two spoonfuls of castor oil are civen every 
five days, or a large lavage of the intestine is to be practised if the castor 
oil does not produce the desired effect. [Every day a very small enema 
of cold water (100 grammes) is given so as to start defecation reflexly, 


restlis he Iya cl 


i if wl ij eh 


=) minutes, and is 


avhich is more or less dulled by the lack of sensibility of the mucous 


membrane. 

According to Zimmern, the results obtained are not so much due to 
action on the muscular coating of the intestine as to action on the general 
circulation of the intestine. Out of 30 patients treated In this manner 
only 2 were refractory to the treatment, and 20 were absolutely cured, 
the remaining cight were only ameliorated. Dr. Delherm, ane ther 
specialist in this line, describes the results obtained by the galvano- faradic 
treatment in 53 patients: 46 cases were very much ameliorated by the 
treatment, and 56 remained cured atter a year. A ves 
René Desplits, in a communicat ion to the Société des Sopences MGdL- 
eales,? stated that he had successfully treated twentyive S80 
membranous colitis and spasmodic constipation by electmety esa 
. os method consists in placing 'wo large metallic i eA 
ra) covered with several double ay if 
pon the surtace of the abiomen, 
nt of sixty to 


ases Of TIMICO- 


buekskin, moistened with warm water, he: As 
teu THIULeSs 3 Curre no 
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end of each minute. 
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ELECTRO-THERAPEUTICS. 


to zero before reversal. The resort to all purgative remedies is suspended 
during the treatment (which is repeated every two or three days), jy) 
if there ig no spontaneous movement by the third day, he orders An 
enema, and this is gradually reduced. In atomic constipation the pesy)y. 
were yery satisfactory, even in children. 


a M. W. Peyser' employs a short, soft-rubber rectal tube in which ig 
3 ’ placed a metallic conductor; this is passed into the recttim, coiling in jt. 
ial ampulla being prevented if possible. The metallic conductor is attached 


The tube is connected with the tube of a fountajy 


to the positive pole. | 
A large pad electrode, well 


| syringe which contains saline solution. 
moistened with saline solution or thoronghly soaped, is attached to 















F the negative pole. While the solution is flowing, or after the syringe 
H | is emptied, the current 1s turned on and gradually mereased in strength 
ae till from 15 ma. to 20 ma, are passing, or till the patient complains of 
ne burning at the negative pole. There should be no sensation from the 
=; eurrent at the positive pole. The solution in the bowel acts as one of the 
Pos, terminals, thus spreading the current over a large extent of surface and 
| permitting more current to be used. Similarly, the large pad permits 
Oval increased amperage. In a varying period of time desire for detecation 
eomes on—sometimes immediately, sometimes not for several hours. 
” | Should it come immediately, the patient should be persuaded to endeavor 
+= to continue the treatment for a while longer. The number of treatments 
oe required varies from six to ten, rarely less than the former or more than 
“ar the latter. The tolerance of the patient should be the standard as to the 
ae quantity of current, some taking 20 ma. even at the first treatment, 
| ie others never being able to take more than 12 ma. at any. The time of 


each treatment should be from fifteen to twenty minutes, seldom more, 
repeated daily till positive effects are obtained, and then at lengthening 
intervals till success is assured or failure manifested. 


FISSURE OF THE ANUS. | 

_-~—s The indifferent electrode is placed upon the abdomen, while the 
anode, covered with absorbent cotton saturated with a 10 per cent solut 1D 
of cocaine (Massey), is applied to the fissure, using a 1 to 6 ma, current 
several minutes. 


the 


CTIONS OF THE RECTUM. | 
In paresis of the sphincter and in prolapse, the use of Bie 
rrent has produced most successful results. 
G. Betton Massey’ treated a case of rectal prolapse 
ve if woman, by placing a felt-covered, flat electrode under 
a +-Virginia Medical Semi-Monthly, Feb. 9, 1906. 
= Therapentic Electricity, W. 5. Hedley. 


“lie 


im a middle 
the sacrull ; 





































APPLICATIONS IN DISEASED CONDITIONS. ta 

the patient being in a dorsal position. An ordinary rectal electrode was 

it serted into the Eons connected with the positive pole. With the 

_ proper regulation ol the current, slow interruptions were effected, a 

A puching one of the terminal posts with the tip of the conducting cord, 

This produced a root form of muscle contraction. Duration 10 sania 
No prolapse eceurred after the first treatment. 


HEMORRHOIDS. 

he treatment of internal and external hemorrhoids by electricity is 
by i Coy: I have never seen any goal accomplished by this 
agent; except in those cases where the electric current was employed 
- eataphorieally. Some have suggested Fhe ses GEL eisatcic anit and 
one or two succeeded in obtaining very satisfactory results. The electric 
cautery, of course, is a method for the relief of piles; the procedure is 
é rapid, aseptic, and painless. 


4 


SPRICTURE OF THE RECTUM. 
+ oes 7, 


“2 The treatment of rectal stricture with electricity is identical with that 
of stricture of the urethra. The instrument used is larger (Fig. 45), anh 


: 








Fra. 48 — Double rectal bulb electrode, 

4 | The indifferent elec- 
ae ee ean an front or below: © Lhe indiffere 
‘should also have a flat surface im fi ron OF ae mrlten toate 
‘trode should be held by the patient $ hand, or it may ve ses inate 
‘an fer or abdominal wall. The strength of the galvanic Clee 
from 5 to 15 milliamperes. 

‘V. Genito-Urinary System. 
‘Srricrure of THE MALE URETHRA. 


: " ‘Crussel, in 1839, was the first to employ el ; 
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112 EL 
wi Estimate the distance of the st ricture trom the meats, by 
POR: eis hich las been passed. Suppose this 


bougie W : 
wlish), A No. 5 electrode is passed down ty 
arrested. Corroborate this by previously mar. 
ling to the mark made on the bougie, PJ4,,, 
, connect it with the negative pole: the 


miurking on au ordinary 
hougie was a NO. 3 (i 
the stricture, where 1 1s 
ectrode, correspon 


= ae s1tion. 
» electrode agam in posi Serserah iets en 

AM: ie t ose and the current gradually mci eased withont breals. 
CUrOUIG 25 ee eg i See a tt awailie = Mm 
mntil the maximum st rength 1s rerched, about o or 6 Mnilliamperes, Thy 
u hi =! are : Senin 7 i ck op wa ll 4 " 1 

le trode is eontly pressed aks fhe al rie Wie iW the norm direction 
electro 5 gently Pos 


of the urethra until, from the dissolution of us Obstacle m PON of It, 
it passes into the bladder. The current should at once be cut off, and 
ms mae Ate oe SRaert Newman, of New York Oty; advocated the 
The patient is placed in the dorsal position, the thorax, 
extremities being in one horizontal line, while the 
head of the patient is slightly elevated by raising the Hhead-res! of the 
table. A large electrode in the terminal, on the ‘positive side of the 
battery, is placed over the abdomen in a fi xed position, and well pressed 
upon the tissues, $0 as to make a perfect circuit. | 

The negative electrode, in the form of a whalebone bougie, has at 
the inner extremity an olive-shaped head of the proper size. This is 
introduced into the urethra as carefully as possible. The current is then 
turned on with the lever of the rheostat, so as to prevent shocking the 


ing the el 


following : 
abdomen and lower 


patient. | 
The galvanic current that is used usually varies between three and 


five milliamperes. The treatments should last for a period of from 10) to 
15 minutes. Two of these treatments are essential to start with, then 
discontinue for another period of two days or two weeks, according to 
the indication. Care should be exercised to pass through the lumen of 
the stricture a bougie of very little larger dimensions than that of the 
ealibre of the opening. At the second treatment a bougie with a 
metallic ovoid should be passed, the dimensions of if being slightly larger 
than that used primarily, By doing this, there is a gradual dilatation of 
the lumen. After two weeks a bougie of little longer dimensions should 
be employed, and exacily the same process carried ont as outlined above. 
The treatment should consume a little more time, and the eurrent nsed 
should be 5 milliamperes. The third treatment should be given ou | he 
16th day, the fourth on the 19th, and so on. The operator should al ways 
remember that in active inflammation of the urethral tract, electric 
applications are contraindicated. 

After the dilatation of the stricture,’ Selhorst inserts an Ober- 
lender’s urethroscopie tube, passing along the whole length of the 


' British Med. Journal, March 24, 1906. 








PPLIGATIONS LN DISEASED CONDITIONS | 
AP] aired, ie 
Tn examining the urethra, the tube 15 


i re. LET y 1 
spricil ‘ 4 ; i i ' 1 il hipaa [i a | ie r uF : : 
ile surface ol the constriction is shows, iy the open Th ant 
ye: ; mee Cat Le Tiel te 
anding im ib mf Prone pelt omnt trom 5 om tes 2 ean : MS Thee | Le, 
— oat Fs Geer etre MS CL. ith lensth. ta 
t 1 quite close to ts Point, i borer th Fe le | Pir t heth, Ld bs 
fa Sania: figs ee SL OF from. 0.5. on, to 
1am. to the fibrous tissue, according to the dimension, thiekane ..., 
Pet . ey eee fs SE Ey COCR TERS. ana] 
hardness of the stricture. ‘The needle is the nevative pole of a cal Re 
itl ; See ie as ae ern Bieta 4nd? cy “| cr Vane 
pattery: the positive pole of which, a larve moistened disk, is placed 


on the thigh or on the abdomen. The electric current. of from 4 to 6 
milliamperes, is turned on for three Minutes, Before Spm tea 
the needle Selhorst Interrupts the current. and dri lint 
another part. This operation may be repeated four or five times durin 
a sitting, and if executed by cli GX Ter hand. is eid not th he vary wei: 
ful. During the whole period of treatment a bougie is fntrodumal ats 
weekly, followed by an irrigation with a nitrate of silver solution to pre- 
mote reabsorption, and to maintain the passage of the urethra at the size 


eh ihe eri] |e Wie 


required. 

Philippe‘ credits electrolysis with many cures of simple stricture, 
but maintains that a combination therewith of lavage with carbonic acid 
is required when chronic urethral inflammation exists as a complication. 
He records excellent results in varicose ulcers, torpid wounds, fistula, ete. 
The gas 1s heated to 45° C. and driven into the urethra under a pressure 
that may be regulated. 
antiseptic agent. Minet and Averseny use rigid bougies with a mercury 
hisulphate battery. A. current of 3 to 4 milliamperes 1s passed for a 
period of 15 minutes, once weekly. This treatment is preceded hy lj 
progressive dilatation with ordinary sounds, bunt the permanent restilts | 
are mainly attributed to the electrolysis. 


Tt 18 saturated with essence of cinnamon as an 


PROSTATITIS. 


This condition may 
tion. One of the poles is applied to the urethra ieareienye 
through an insulated sound or catheter. The other electron = se ul | 
form of an insulated rectal sound. The terminal of the electrode pase | 
into the urethra is of course allowed to remain uncovered, as : is ef | | 
¢ome indirectly in contact with the prostate, ‘The current nee i ' 
such 1 streneth 75 to produce HH sensation Of warmth ae nee hee met 

Dr, John V. Shoemaker,’ of Philadelphia, has devise te ) #8 
which is well adapted fi prostatic work. The 1st rument (Pig: 


or Ww the prostate 


he treated with local faradization or galvamar | 





(9) is tor 
by means of the onl- 


the proshite 


use in the reduction of hypert rophy of val flexible rheophores are | 
vanic current from the negative pole. The usual flexibie rie | 
1 La Presse Médicale, May 11, 104. | 
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whed to the terminal binding posts (the negative pole of the battery 
attached a ‘a with the handle XN, and the positive pole with the handle 
Beane reophores having been thus prey jously Dt on pe litnh 
of the instrument | whiel: hits « movelent nt ue 4 eh : i ee is pressed 
ae toward the sponge-covered moistened pole ; che Give shened bulb 
pole B. having been previously slightly oiled. The mst Ue is then, 
~ held in the rear, passed under the crotch. ‘Phe cur. 


eon Fa tary ig supposed to have been previously Set flowing. 
Grasping then the re: with the right hand, and allowing the 
front handle, P, to fall away from the eroteh, the patient now presses the 
alive-shaped bulb, B. gently into the rectum 5 any slight error or Judg- 
ment as to direction being compensated for by the Movement of that 
limb in the vertical plane. The patient then srasps the front handle, 


The external Applicata tm 1s Condieted hy placing t] 
: Sait ot ame ete eas OA POI The nerative pole 
fag? - 2 li os } Sis 17 i 4 rhe _ ae hea 
or electrode over the syinphysis pubis, and the positive to the OG : 
the neck- pesiartatese ih 
The internal application can be made by placing fam 
I ae Sted ea W placing the insulated cathe 
far cleciroue or Duchenne’s donble vesical electrode into th hrs 
, rf" | ative ° b ¥ : ‘ eer Lah LTE LE Th 
tract. Phe negative pole of the battery IS ditached to the leader j pat 
er eats the Ny QuitTo : : te leader in the 
rubber catheter, while the POSTIVE pole Is applied to the hy porastric 
Raaaer . wion, or back ol the spine. Sail 
i handle, 4, peeeLorl, 
[INCONTINENCE OF LIRENE. 
This eondition 18 treated electrically, as in paralysis of the bladder 
In the adult, both the internal and external methods may be employed 
In children the external method alone is nsnally used. 7 
Faradie treatment is to be preferred in cases. of children and 
especially in those who have had incontinence from earliest infancy. Of 
40 subjects, 5d per cent. were enred by Genonville and Compain ;' 65 per 


cent. of the children were between 6 and 12 years old. The sittings 


numbered from 
from 6 to 16 treatments, with the except ion of 5 patients, who had 20) Lo 
99 stances. Slight improvement during the first week is a favorable 
sign. The current may be applied directly to the sphineter or to that 
immediate region. All but 20 per cent. of the subjects were improved 
or enred, and in 16 cases a complete recovery occurred in a’ maximum of 
16 visits. 
Nocturnal Treontinence.—In. this affection, the application at elec- 
tricity stimulates the cerebral and spinal centres, by produciug painful 
joeal impressions, which tend to bring the inhibitory cerebral mechanism 
into closer relation with the reflex centres in the lumbar cord. For 
women and older girls, a bare metal sound is introduced into the nrethra 
as one electrode, the ‘ndifterent electrode being placed upon the lower 
dorsal spine. The sound must not enter the bladder for more than 2 
short distance, or else the current will pass to the urethral walls, For 
“male patients the applications can he made to the perineum. 


5 to & in congenital eases, and in non-congenital cases 


Fic. 49.—Shoemaker’s prostatic electrolyzer. 


P, and raises the lever formed by the hinges, H, thus bringing the mois- 
tened sponge-covered positive pole, 5, m contact with the perineum. By 
exercising more or less pressure with this pole against the perineum, the 
current is then regulated to the greatest nicety by the patient's 
sensations, 

The resistance to the current varies from 25,000 to 50, 000 ohms, the 
milliamperemeter indicating from 2 to 3 milliamperes, the duration of 


administration being, according to Dr. Shoemaker and other authorities, aa: 


we or general galvame or faradic currents, 
internal method consists of introducing at 
| ber catheter, into the nrethral tract, as outli 
si Tn the treatment of vesieulitis or ordinary spermatorrl Bay CANE TOTS te 
-&xercised to cause as little irritation internally as possible. Phe results 


ILa Presse Medicale, 14, No, 35. 


SPERMATOREHCEA AND SEMINAL EMISSIONS. 
the application of locad 
ar external. The 


by a rub- 


ed either by 
either internal 
PARALYSIS OF THE URINARY BLADDER. electrode, instlated = 
The electrical treatment for paralysis of the bladder is divided into ed in cases ol a . 
the internal and the external. ‘The currents employed are both the gal- cen 

vani¢c and faradic. Some suggest the use of the statie current, but in my 


experience this has accomplished little good. 
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BLECTRO-TH ERAPEUTICS. 
iLb | 


obtained are due to the 
resalt of the mechanics 
of these bwo factors. Spark 
the brush discharge ever thie 
neeful in some of these cases. 


electrolytic action on the mucous Membrane, 9s ‘ 
| pressure of the catheter, or Upon a combinatiay, 
s and the statie breeze fo the perineum, alan 
lumbar and saeral vertebra, may proye 


IMPOTENCE. = Oe 
If this condition ‘a the result of an organic lesion, electricity 
will ain little ood ; On the other hand, benefit may be gamed by the wep 
| | ) ie a ts ' i Lees . : = A = " 
af the static breeze, spark, ete. Cases of impotency due to a psychic! 


influence may likewise be improved by the tse of electricity, 


ORCHITIS. 

Scharff’ employed electricity snecessfully in the treatment of epi. 
didymitis. During the acute stare he applies the anode to the lower 
part of the scrotum with the patient in the dorsal position, employing a 
larze electrode with a maximum current of half a milliampere ; dura. 
tion of the first application three minutes ; very gradually increased to 
five, and later to ten minutes. About the seventh day the current can 
he increased to three milliamperes. The cathode is placed over the 
groin and on the abdominal will. The advantages of this treatment 
are its rapidity, and the early relief from pain and swelling. Good 
results have been obtained by Onimus and Duboe, of Rouen ;° Picot, of 
Tours, lias succeeded in forty cases. 


NEPHRITIS. 


Rockwell reports five cases of nephritis treated by electricity, four 

of which recovered. Treatment covered 1 period of from two to eighteen 
months ; after a few months edema and ascites disappeared. 
‘The technic of treatment consists in the employment of a high-ten- 
sion faradic current, and also the use of the static wave current, the 
_latter being the more preferable. He suggests that these currents should 
be employed alternately. 


‘WI. The Nervous System. 
NEURALGIA. 


et 





I ‘icity is applied to neuralgia in the following forms : 
General faradization and central galyanization. 

Local faradization or galvanization. 

Central and peripheral, or a combination of both. 
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+ Centralbl. {. Krankh. d. Harn und Sex. Organe, 1, 1894. 
ar * Arch. d’Electricité médicale, 1804. | 
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pT? TAPCO Te na 
APPLICATIONS IN DISEASED CONDITIONS, 
Galvanization of the cervical sympathetic. 
Cataphoresis. 
The sinusoidal current, 
(lectric brush. 
Fleetric moxa. 
Static electricity. 
Plectric bands and disks. 
The magnet. 
The initial applicauions should be mild, owing to the 
pecoming intensified, especially alter prolonged sittings. The applica. 
tions should be mds daily, oN ESET other day. Either the positive or 
negative Rp vega be applied over the painful points, There is fie rule 
’ for the direction of the current. The duration of the séance should be 

ppueL 
Should the faradic current be tried without effect, resort should be 
made to the galvanic current, or the two may be used alternately. Cen- 
tral and general galvanization are to be conducted on general principles. 
Cataphoresis will at times benefit, when other methods fail. The 
sinusoidal current often acts most happily. The electric moxa is some- 
times efficacious, but its use is attended with great pain. 
as a counter-irritant. 
Cephalalgia.—Dry faradization with the hand is most useful in many 
' forms of headache. Stabile galvanization or faradization, uniform or 
increasing, may be used. General faradization is more effective than 
| Central galvanization is at times the only effective 
































pain frequently 


It acts partly 


_ 


local applications. 
| a measure, 
‘Fie Douloureue.—In this exquisitely painful condition, peripheral 
 galvanization or faradization should be tried; t he electric moxa, or gal- 
_yanization of the brain or cervical sympathetic, has in some cases proved 
effective. 
. Professor 8. Ledue, of Nantes,’ reported several cases in which he 
had obtained excellent results in neuralgia by the electrolytic intro: 
) duction of salicylic ions (galvanic cataphoresis ). Recently he has agai 
| resorted to this method with suceess in a case of tie donlonreux of thirty- 
five years’ standing. This patient was cured, according to we betula 
‘in three séances by salicylie ionization. The method followed Acate 
apply the cathode, moistened with 2 solution of sodium pean 
to the right side of the face, and at the first treatment apr eee 
Was raised gradually to an intensity of 46 milliamperes and rea 
there for forty minutes. After the second seance, which tut ee 
three days later (when the current was allowed to pass for one Rate 
With a current of 35 milliamperes), he experienced decided ame 

a 190%, 
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im BE ECTRO-THERAPEUTICS, . 

118 BLE | APPLICATIONS IN DISEASED CONDITIONS. 
fHion. Finally, a third and last fonization, Of forty tinutes, | 
about final cessation of the pain. “The pain now only retirns 
ex posure to cooled. ee ' 

Peripheral Neuralgia, —W hatever the sisal iteete Ciba ts shoul the 
treated by stabile furadigation anid galvanization, or the electric dliokr. 
Tn rebellious cases, central and general Glectrization should be triag 
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“fara gation, sols OS alia: contractility: ia frequently so much 
diminished ae it hecomes necessary to give particular attention to the 
noter points in order to produce contractions, 
| Facial p aralysi#.— Facial paralysis should be treated by local faradi- 
gation aun galvarmezstion. When response is not obtained by the faradic 
_eurrent, it is OL little UBS to employ it; it being far better to depend 
the novice, galvaniavtion is to be preferred, owing to the extreme aay convenient, anes si pe baak piers spoons 
evenness of the current required. An ill-directed, prolonged CHrrent : oot is better she ‘ soroeet pri Ga iON” COI 
aften aggravates the condition. | have had good results with the static oN : of Benicio lone: onda: 9 tn | applications «are 
a Potiomyetitis.—In poliomyelitis, the paralysis precedes the wasting. 
The faradie irritability soon becomes lost, with temporary increase of 
galvanic irritability and degenerative reactions. The latter are often 
| mixed, due to the nerve-fibres being unequally affected, an increase of gal- 
yanice irritability in the muscles with retention of faradie irritability in 
_ the nerve. In infantile palsy, there is loss or absence of electro-muscular 
contractility. Treatment consists in the galvanization and faradization 
of the affected muscles, and the constitutional methods of treatment of 
Syphilitie paralysis is treated in a manner similar to rheumatic pa- | ee. sor es cag ana ankae tee ee 
oo am Paralysis. —In this affection the electro-muscular sensibility is | i cor increased, as distinguished from ordinary motor paralysis, depending 
eh Be Ne oa aR Sette eres ant upon anterior or lateral spinal sclerosis. It may, however, be dimin- 
diminished and frequently lost, and diplegic contractions may appear. if ee ea, Pie aaueaea imnty A Fee nenr ys saewintion ot tle ania ene 
the electro-muscular contractility 1s completely lost, apply a galvanic cur | ae Beek anid peneral Fee aan eaestar eo pcan 
rent, 5 to 15 ma., to the paralyzed part before the faradic current 18 os eneral ain of the nervous system appear, galvanization of the cer- 
employed. The latter current should be used daily, 1) to ae ates “ : vical sympathetic and peripheral faradization with sponges and the 
each sitting, When the slightest contractions occur from the faradie “metallic brush. Static vomteicity by means of long percussive sparks 
current, the galvanic may be discontinued. "over the spine is often hes 
Paralysis from opium, stramonven, arsenic, | 
general faradization. 
Hemiplegia.—Treatment should not be commen 
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PARALYSIS. 

Rheumatic Paralysis.—\n these cases faradization is extremely useful, 
The eleetro-muscular contractility in recent cases is normal, in long 
standing cases diminished. It is important to institute treatment before 
the occurrence of museular atrophy. Statice and galvanic electricity are 
also valuable in rheumatic paralysis. 
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efc.. is to be treated by 
JHRONIC SPINAL MUSCULAR ATROPHY. iy 


anti] tour or five a... ; vy 7 , . - es 
ced until four or ‘The use of central galvanization is here indicated, with faradization 


ie ee an Fe ive ‘ea ; re ee and galya nization of the affected muscles. Static electricity is strongly j 

. | vo directed to the cram ae ae 
pnpletely restore them, Further efforts may De directed to . commended by many electro-therapeutists. +a) 
Saige aon of the continuous current. The anode is applied ~~ y Pp i 
: rand to ) : _ Epriepsy, q 


to the forehead and to the sides of the head, the eathode to ate Hain 
the neck; the former electrode being meved slowly 10 it ie vahould 
interruptions. Current strength 1 to Ama. The active ae each 
be of medium size. Daily treatments for one month; durnt ig 
sitting, 5 minutes. If ‘aphasia be associated, the a ode may | eas a 
to the third left frontal convolution. I prefer the statie breeze * 
head, with indirect sparks to the affected side. — garadic re 
Paraplegia.—Early in the disease the galvanie an d the : = alectt® 
tions may be normal. Where the posterior columns ar a bet 
‘anesthesia may likewise coexist. Treatment consists 1 5" 


Tee ‘Erb recommends the following method : ‘Place the anode over the : 
fo rchead, and the cathode to the neck. Current 1 to 2h milliamperes. 4 
The duration of each treatment is abont one minute, The position of 
the elec rode is then changed; the anode 1s then placed to the middle line 
of the head and the cathode to the oceiput.” | 
2  Tadvise the administration of the static enrrent; especially the Ware 
“current. or breeze over the head, has in some cases done good, The cur- 
rent should be applied every day, if possible, nnd continued for months. 
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BLECTRO-THERAPEUTICS. 


The eurrent 18 eraudually turned on and the pulse noteq fas 
Bishop : ‘the current 1s allowed to remain at that point for tey, An Aes 
minutes, or longer, until a decidedly quieting effect has been producer: 
hen the small sponges are placed directly on the gland and the enrre: } 
turned on to the point of tolerance, and is allowed to pass from five : 3 
This treatment Is persisted inl every other (liny, aa A 


eight minutes. 
ement will be noticed in a month, 


many cases a deeided Hnprov ’ Later 
IT have been using the high- potential, high-frequency current as at 
auxiliary, and have been much pleased. One patient begged me to dix. 
continue all other treatment, as she was so much benefited hy the high. 
frequency spark applied directly to the thyroid and cervical spine, over 
the liver, spleen, kidneys, abdomen, and over the region of the ovaries. 
A letter received some time ago states that she continues to improve,” 
Hetiman’s! experiences with electro-chem ical treatment of exophthal- 
mic goitre encourage further work in this line, he thinks. Ie applies 
the eathode over the goitre with the continuons current, 25 to 40 milliam- 
peres, similar to Bordier’s tehmic, except that he uses a cathode which 
contains potassium iodide. In one case, for instance, he applied a cur- 
rent of 20 milliamperes for about twenty minutes a day, the positive 
electrode on the back, and the negative on the neck. The cathode was 
placed on a thin sheet of lead, shaped to the neck, over several layers of 
sterile gauze impregnated with a concentrated solution of potassium 
iodide, covering the entire goitre. The current was turned on and off 
very gradually. After a week of this treatment all the symptoms of the 
exophthalmie goitre had disappeared, and the size of the neck had been 
reduced from 39.5 em. to 38 em. The patient felt perfectly well and has 
continued in good health since that time—November, 1905, The itl 
provement in another case described was almost equally striking, and iti 
this ease iodide was found in the urine five days after the last appli 
cation. He also detected iodine in gauze under the anode of the back, 
Other cases from his experience are deseribed and some of the laws 0! 
electro-chemistry are cited to explain the phenomena observed. 


VII. Gynecology. 
The value of electro-therapentic measures in eynecology has been 


for many years a subject of heated discussion among its many champions; 
and among the equally numerous opponents to its em ployment i diseases 
peculiar to women. 

Dr. Barton Cook Hirst,* of Philadelphia, remarks 
has found galvanism and faradism of value in a limit 


that of late hie 
fed mumber ot 


' Hygieia, Stockholm, Last Index, p. 903. read 


*“ Limitations and Possibilities in the Treatment of Diseases of Women, 


_ before the Philadelphia County Medical Society, January 25. LiMo. 















APPLICATIONS TN DISEASED CONDITIONS. 129 
" ~ gpnditions in gynecological practice, Asa Inemostatie in uncomplicated 

. smnall fibroid tumors, with no other symptom than metrorrhagia, he 

, . regarded it 28 a WLOSst efficient agent. He found it peculiarly useful in 

the treatment of amenorrhea and sterility, the results of imperfect 
, development or atrophy of the uterus. Two illustrative cases were 
reported Lt which normal menstroation was restored ane eoncephion 
occurred after the In one woman there had been 
amenorrhcea for a year. In the other, the menstruation had heen reduced 
to a seanty discharge lasting less than a day, as a result of lactation 
atrophy. The third indieation was to restore tone to a paretic sphincter 
‘ani muscle, after its imperfect restoration by surgical means, in which 
there had been no contractile power exercised for a number of years. A. 


use of this treatment. 





hydre-electric application to female bladder, Useful in 
tation, chromic cystitih, etc. 










Fie. §l.—Goelet's titrautenne electrode, with interchangenble tips. 


dysmenorrhea associated 


‘fourth indication was found in certain types of dys ciate 
however, he believed, 


with an ill-developed uterus. Local treatment, 
was very rarely practicable in such Cases. 
In disease of the uterus, local. central, and £ 
employed. Local treatment may be external or internal. . 
The uterus and the appendages may be treated electrically by 
applying one pole over the hypogastrium and the other over the lumbar 
region. In virgins this method should always be tried lirst. Pe ; 
: In the internal method, one pole may he applied to the os by reaps 
Of an insulated eleetrode with a metallic belt, while the other, happen 
broad electrode, is applied to the back, or on the hypogastric region, OF 
‘over an ovary. 
“ta Tn using the faradic current. hoth 
Sinusoidal current is of great value for the 
Figs, 50 and 51 Hustrate two valuable electrodes in gyn 


eneral treatment may be 


aT ht 


poles are applied internally. The 
alleviation of uterime pain. 
ecological work. 
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For dinvencinlioes Dr. Golding Bird' believes in the value of Shoe 
from the Leyden jar. He transmits twelve successive shocks 
 Sicram {0 the pubes. Panecki uses the induction eoil,  [y, ai OSi 
“marked benefit i is said to accrue from the nutritional effeets of the Glee iy 
In healthy women who menustruate regularly, electricity oftey 
_ hastens the flow, especially when applied to the abdomen or pelvic re. 
gion. Another method consists in having the patient lie on a large elec. 
, trode, and in applying a cirenlar one with the handle alternately to the 
x epigt a istrium and hypoge strium, stabile, using 30 milliamperes, This 
7 i= should be succeeded by a strong primary faradic current. 


“ks 














_ When this affection is due to a cervical stenosis, electrolysis is indi- 
“ d, _ For dysmenorrheea, independent of stenosis or structural change, 
he galvanic current is of value in relieving congestion and pain. ‘The 
gaplications are to be made prior to menstruation and repeated daily. 
ahead Same applications offer most beneficial results in dysmenorrhea 
| peasant upon pelvic cellulitis; occasionally the faradic current is of 










a: FiBrorp es 
The electrical treatment of uterine fibromata has been elaborately 
- studied by Bartholow, 2 fassey, Engelmann, and many others. Indeed 
Pex since the brilliant investigations by Apostoli, the literature of uterine 
_ fibromata has assumed massive proportions. In 1882 Apostoli, in an arti- 
“<2 aoe ime, Académie de Médecine, expounded his views on a subject here- 
ofore unthought of, that at once aroused attention and invited thought. 
‘advised the use of an internal platinum positive electrode, and an 
lominal ne egative electrode, of large surface, made of moist china clay, 
‘inuous current of 60 to 70 milliamperes. Applications: 5 Wo 
es. Stances once or twice weekly. The current was to destroy 
the mue C01 1s 1 amemt brane, which was succeeded by a healthy repair process 
and by a ca rization to check the metrorrhagia. 
 Bergonié an i Boursier* sun up the results they obtained in one hut 
ine fibroids as follows : “The electric treatment of 
[ y efficacions: as a palliative method of treat 
te hag 2 was the chief symptom complained of, 90 per 
emit ahr lieve oe ee meral state of health was improved in 79 per 
cen! D — ‘relieved in 50 per cent., while a decrease in the 57° 


irr) recut 


= tee BE Eyre ‘ah, 7 i 
as observed Lin 1 per 
ee : ; pa = : . 
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APPLICATIONS IN DISEASED CONDITIONS. 125 


oO VAR L. ip > Tum ORS. 


| “The e electrolytic treatment of these tumors, which was formerly so 
ae ely in vogue, has been completely abandoned by electro-therapentists. 
rhe danger incident upon operation is less than that incurred by 
¢ sl lect tr rolytic means. 

C1 Be TE 0. hi Ie METRITC 

‘5 ln these eases either the faradic or galvanie current may be used. 
The » more usual method is to apply the galvanic current. Place the 
noe » (per speculum ) upon the os, and the cathode upon the epigastrium, 
aot i ile 2 to 10 minutes, 2 or 3 times a week. Current about 20 milli- 





r 3 7: 


PERIUTERINE H.iMATOCELE. 

:- ff Ein stoli’s method is intended to effect a chemical caustic change by 
mens Wor the eathode. <A. fistula is thus established, which tends to 
remait " een with adhesions between the seat of the affection and the 
external mucous membrane. 


«4 


- aie 

Sr et Osis OF THE CERVICAL CANAL 

Bs: In these cases galvanism is of great value. Introduce it sound, con- 
hect os with the ‘cathode. apply the anode to the abdomen. Current 50) to 


ee 


Wa iNiamperes ; application 5 minutes. 


UT BIN OLUTION AND ATROPHY. 


x ey in the condition, the faradic current is most useful, applied by 
“unig : of the bipolar electrode, Later in the affection the galvanic eur- 
r ent is . to be employed, and the treatment to be instituted is similar to 


that. for chronic metritis. 


RAL CARUNCLE. 
| Me dunodlated the galvano-eautery snare is passed around the 
carn c e and the current turned on. The carbon or platinum electrode 
IS used, I, covered with absorbent cotton saturated in a solution of cocaine. 
Mirrent 5 to 15 milliamperes. When no pedicle exists, puncture with a 
gati . @ needle ; current 10 to 15 milliamperes, 





7 [ : “ay Brent ce the primary wire withan inter-uterine electrode, ule 
le indifferent electrode on the abdomen. A pocket faradic eet! 
wers admirably, that of Gaiffe of Paris being deservedly popu 
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BELECTRO-THERAPEUTICS, 


ss VOMITING OF PREGNANCY. 


+ i In vomiting of pregnancy the induction coil of fine wire ; 
Res i employed. Apply the anode to the nape of the neck, the ¢ 
rol epigastrium. Avoid the uterine region. 


Is Prete rabily 
tthode ty thie 


SLOW LABOR. 


i | This may be hastened, and atony and inertia of the uterus overcome 
a. , by the use of the faradie current. Electrodes of large size ave upplied 
| on each side of the fundus, near the umbilicus. A powerful current js 
passed with the occurrence of a pain. 

Dr. C. A. Covell, in a paper entitled “A Case of Asthina with Fi- 
broids und Pelvic Adhesions Cured by Galvanism,’’' mentions the ease of 
‘a patient, aged 37, married, who suffered with marked dysmenorrheea and 
bearing-down pains. The pelvic trouble became constant, and she was 
advised to undergo an operation for hysterectomy and ovariotomy. The 
author then says, ** because of the great tenderness and pain I used the 
vaginal abdominal alternations, a large pad of absorbent cotton and wire 
- being placed over the abdomen and a Leclanché zine insulated with rub- 
in) ber tubing, the tip covered by cotton, was placed in the vagina. 
‘on ally turning the current on and off, and reversing it occasionally, from 25 


(ardi- 


to 100 milliamperes were used, she being able to bear more current some 
. days than at others. Treatments were given at first every other day and 
2 later twice a week only. Improvement was rapid. In six months the 


-—s exudate was absorbed, and in one year the pelvic organs were ne ily 
ay normal. The fibroids were reduced to the size of a walnut. The pain 
a ‘ceased, and as the pelvis cleared the asthma became less and less, finally 
oe ceasing also. 
s] did not see her again professionally for four years. One 
_-——s year since she became pregnant, without any unusual symptoms. soy 
ae went to full term, and in May last was delivered at the Good ae 
a | herd Hospital of a nine- -pound boy. Labor lasted five hours nd as 
— normal in all respects. While she was under chloroform I carefully 


ke XA ined the uterus and found two interstitial fibroids the size of my 


thumb, os asthma 
At To me the interesting things about this case are these : iter ‘ | 
as relieved. 


a ee i= Ae ns be ie ‘ . 
inilam- 











a x origin and ceased as the pelvic eondition W 
4“ “The method of application of the current in periuterine 


a “a he uterus, which the leading gynecologist of © ae oc aer alec 


id | it was necessary to remove to save the Sues : 
reatment. produced four years later a healthy child. 


e Thirteenth Annnal Meeting of the American Electro-Thers 
intic City, September 23, 1903. 
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a APPLICATIONS IN DISEASED CONDITIONS 127 
re ; : 
vil 1. Aneurism. 
"Mreatment of aneurism by electro: puncture dates back to Prayaz 


(1838); Peterkin (1545), and Ciniselli (1870), 
<4 - Ciniselli’ has collected 25 cases of aneurism, six of which were appar: 
sally y cured by electro- “Puncture, Lb died, and in one (se resnit, is net 
known The operitors SOmenmnes used one needle in the Sac, sometimes 
“Pripier advocates the insertion of the Positive needlc ps an 


a ‘ athe 
ne baat of its property of coagulating albumen. In Ciniselli’s cases. 20 
The method now negeee 


_ oy 46 cells were used from 10 to 50 minntes. 
‘employed isto take a fine coiled wire of gold, silver, or platinum, so drawn 
ol out that if may be readily passed through a thoroughly insulated needle, 
Tl je anode is the active electrode, the cathode, a clay pad on the abdomen, 
The ceurrent may eradually ascend to $0 milliamperes. Duration 30 to 
6 () ) minutes. 
—_ Cornelius A. Griffith * describes an interesting case of sacculated 
3 ne irism of the abdominal aorta, treated by the introdnetion of silver 
sir ‘ire and the passage of the constant current. 
The tumor was in the epigastric region, lying almost directly to the 
eft of the middle line, extending up under the ribs and downward nearly 
to the umbilicus, its size being about that of a cocoanut; it eaused some 
bulgi ing of the epigastrium, was distinctly pulsating, and presented a 
well |-marked systolic bruit. Pain was constantly present im the back 
| an il at the left side, and also: in the epigastrium, following the taking 
“ol food ; oceasional retching was experienced, but there was no actual 
vomit ‘ing. 
‘Subsequently an operation was determined upon, W hen a fine, long, 
metal ‘ocar and canula were thrust well into the sac, the trocar was 
ithdrawn, and a vuleanite insulating canula substituted, through which 
i ver wire was introduced into the sac. About six feet of wire were 
mABS “dl i in, connected to the negative pole of. a constant current battery, 
and (15 to 25 milliamperes passed for | 5 minutes. At the end of this 
time it was noticed that the tumor was harder and the pulsations 
a an rown less. The cannula was then withdrawn and the operation 
G completed , whereupon it was noticed that the bulging caused by the 
“had almost disappeared. Patient died in about mies Bec 
rently from shock. Port-mortem examination showed tha se 
is filled with a dark clot about the eoiled wire, and that a ie : 
of the wire had been passed for about two inches ae into 
thora, 4¢ aorta. The introduction of eoils of wire In AneUrismial Ses 
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: | iT Veit ' torac 
____ Enigi Ciniselli (Sugli ancurismi dell’ aorts “Practical Electro-Theriped- 


" 2 fir"), Milliano, 1870, quoted in Dr. Keyes’s paper 00 
ae Nor r York Med. Journal, Dec, 1871. 
“London Lancet, August 12, 1905. 
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12s ELECTRO-THERAPEUTICS. 


should be avoided if possible, and the immediate clotting of the) 
Within the sac by the passare of a small current is believed ‘ blood 
advantage, HATE W OO LO bps 
Dr. HW. A. Hare’ reported eight operations of this nature the 

how reported, making a total of eleven, in his own experience. _ os 

: The Last of these three eases o¢eurred in a woman of 50, the ay 
risin involving the superior and posterior portions of the =e ee aleaaas 
of the aorta, and included the origin Of the large vessels arisine ae ns 
Bans of the aorta. The occurrence of severe sy ti ptoms made ahitet 
miperative, and gold wire to the amount of eight feet was passed mts fle 
Sc through an ordinary insulated needle, and through this ea Wie 
passer an electrical current started at 5 milliamperes and gradually 
mereased to 50 milliamperes for 30 minutes. The immediate effect ag 
the operation was to relieve the pressure symptoms, and for seyera| 
weeks afterward she was able to sleep in a reclining posture with perfect 
comfort. Six months later the growth began to enlarge at the margin of 
the clot, and death finally occurred from pressure and exhaustioy, 
Autopsy confirmed the diagnosis in every particular, and revealed the 
wire embedded in the clot. | 

The second case occurred in a man aged 42, and was probably trace- 

able to heavy lifting. There was some paralysis of the right voeal cord, 
but no interference with swallowing : the growth filled the epiclavicular 
space at the right side, and passed backward under the sterno-muastoi! 
muscle, pushing apart the bellies of the two branches of this muscle 
and protruding prominently into this space. Two feet of gold wire were 
passed into the tumor and the eurrent passed as before, from 9 to ot) 
milliamperes being used in the course of 40 minutes. The patient was 
relieved immediately after the operation, and his voice, to some extent, 
soon returned. Four months later, however, he died from exhaustion and 
pressure. Autopsy confirmed the diagnosis, but, strangely enough, no 
trace of the wire could be found in any part of the clot. 


8 e Ta ‘4 eee Eee Ag f | rgy| (he 
The third case occurred in a woman aged 50), and invol Be 
portion. Brosion of the ribs 


ale projected fo the extent of 
n the yertebre and thie 
re introduced cunitl 


thoracic aorta just below its descending 
was noted upon the left side, 50 that the 
two inches outside of the line of the body bet as 
lower third of the left scapula, Nine feet of wire were — ore 
aise line ease, from 5 to 50 mi. during * 
the eurrent passed as in the preceqinge CHse, sei t - the opera 
riod of three-quarters of an hour. ‘The immediate effect of the opt 
pe OR OF Meee th . ee = | the end ot four months, 
tion was to diminish the expansile pulsat LOM. AT DOC ) | The 
=e ran 3 eure svmptoms and exhatstion. 
however, the patient died from Pressure s) pO « sn headed in the 
autopsy confirmed the diagnosis and revealed the wire embean’ 


centre of the clot, ae” 
I'Therapeutic Crazette, July 25, 1000. 
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Ls0 ELECTRO-THERA PEUTI( 3S 
Announced the cure of 91 per 


Cent, Of eases of ozcan 
1 eee ae A ses Ob O2itIn ; 
He employs a copper n pis 


eedle | pPosilive hole ] 
membrane of the middle turbinated bone. 
THO the mucous membrane of the inferior turbinated } 
side. The streneth of current is between = ise pala 
period of 10 minutes. 


A iti gle 
and inserts {i Mtoe the 


and Mntrodyees 


PTT Cs. 
TET City 
4 Slee WTOC | 


1c? li] ite aay 


dn peres, 


15 and 20 milli i 


ANJESTHESIA OF THE PHARYNX. 


Induced or continuous currents, pereut 


ANCOUS Or pharynres| 
ere = ” : — 
nse in such eases. el 


| epeaae ar ene ( ay be 
short Static sparks Ld Oilteyy benef : 


ici. 
LARYNGEAL FATIGUE ( fatigue rorale), 


Bordier ‘states that Moutier and Granier of 
had been able to prove that electro-static 
favorable Influence upon laryngeal faticne. 
nesatively and the anode « 
near the mouth and nose, 


the Opera in Paris 
applications exerted : 
The patient was Charged 
Dis rroundedt point éleetrode Wil applied 
Appheations daily for 15 or on Minutes 
showed an increased duration of the respiratory movements, the pitch of 
the laryngeal sound was raised, and the quality of the voice became 
more agreeable, | 


ATROPHIC PHARYNGITIS. 


Shurley * used cocaine in the treatment of atrophic pharyngitis and 
then applied one electrode through the nose, and the other to the pos- 
terior and lateral wall of the pharynx. 
color and secretion of the membrane. 
current, Sajous has obtained good results. 


The ¢urrent increased both the 
With the use of the faradie 


ANOSMIA, 


Anosmia may result from long continued rhinitis or from a 
peripheral lesion. 

The treatment may be external and internal. 
ment is the same as for rhinitis, save that the current is stronger. The 
internal treatment consists in the direct application of a metallic electrode 
to the nasal mucous membrane. 

Rockwell mentions 2 case of anosmia® of six years’ duration, where 
fhe patient could only perceive the odor of kerosene oil and freshly 
ground coffee, and who was entirely cured by two applications of the 
faradic current. 


The external treat- 


1“ Medical Electricity’ by H. Lewis Jones. Wer 

? Transactions of the American Laryngological Association, L850, [- 
F 1 ebb i r] = s ee ee » alt a 

3 Medical and Surgical Electricity, by A.D. Rockwell, p. 45 


| it, 



















ASTHMA. 


wions has been frequently nsed in asthma, with asserted 
ae farce current 18 sometimes effective, 


grieale, Sy : 
region. The positive pole is placed on the neck, so as to produce a con- 


dition of eloctrotonus,—i. ¢., a diminution of the excitability of the nerve. 


APPLICATIOSS IN THE SPECIALTIES. 


The galvanic current over the pneumorastrie and sympathetic 


food resnite, 
[nh SOMO instances Persistent 


faradization ol the chest amid neck his heey fi lower hy tarked relief. 


Courtade, in a c MiMninication made to the Société ALOdico-Chirnir: 
i recommended the application of electricity to the lateral cervical 


Thus directed the current acts upon the pnenmopastri¢ at first in a cen 
trifugal manner, so as to excite the bronchial and laryngeal muscles: 


following this it acts centripetally upon the phrenie nerve, and mpon 
the ereat sympathetic. The @xcitation of the latter is able to modify 
the eago-motor activity of the vessels of the medulla oblongata and the 
respiratory centres. The results were found to be very favorable in 
essential asthma, 


II. Otology. 
AUDITORY-NERVE DEAFNESS. 

This is best treated by the bifurcated elect role and the battery enr- 
rent, using the cathode to the ears. Gradually vary the mee by 
hy turning the current on and off 


nmnlovine a rhythmic interrapter, or “ 
employ 5 Les 


with the current collector. Ten nuilliamperes 1s the maxim. 


af iF or G minutes are long enough. Apply ji oth Lis simultaneously. 


: Lm net Pee Nace a 
sons to preven vertigo. Use electrodes of a one-inch surtace, Place a 


small pad of moist absorbent wool between the electrode ant the SD, 
becat the density of the current 15 great 


because, the electrode being smal, ge fabs ae 
One variety of the double ear electrode is shown in Fig. op. 
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vanic current. te he treated electrically, similarly 
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Wachee 4 ] 
to the same conditions elsewhere. An electro 


extrem ity, eoverced wil li a | tt lic cecnl Gril. 


narnow 
wis 1 nacrte 
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Pio Bulletin Médicale, February 21, 
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142 ELECTRO-THERAPEUTICS. 


short coil to increase the frequency of the current, by diminishing the 
indnetanee, A statie generator may be substituted for the induction exit. 
Currents of exceedingly high frequency are produced by the D'A aes 
apparatus. When currents of much higher potential are desired they cap 
he obtained from a fine wire coil of relatively many turns, inclosed in a 
glass tube filled with petroleum, and inserted in the thick wire coil. 

That the frequency must be exceedingly high 1s proved by an experi. 
ment made by Dr. Sheldon. In place of the induction coil for producing 
the spark at the gap, he emploved a Holtz machine, 


TeESLA’S HIGH-FREQUENCY APPARATUS. 


This is described by its author as follows: ‘The writer's experiences 


tend to show that the higher the frequency the greater the amount of 





Fie. 60.—The Tesla transformer. 


electrical energy whieh may be passed through the bot | 
discomfort _ * * * * By taking the globe of a lamp 
and by bringing the metallic terminals near to oe 
ductor connected to the coil [that 1s to say, connected f 
the secondary of an induction eoil whose premany 2 os 
alternating current of very high frequeney}, the carbor 
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Fie. 61.—Magram of the Our ! . 
induction coil ia conneeted with the inner tin-foll of the Leyden jars The 


jar ia in connection with the resonator, and isaleo grounded. The outer cont af the other 


is connected to the handle, Jf, which, by a siding movement cithe 
direction, decreases or increases theamount of winding of the 
Inting the amount of current. 


Fig. 62.—The Qudin resonator and Tesla coll, with electrode. (Biddle.) 





lin resonator, The Tesla coil ts omittel, The current from the 
| outer coat of one Leyden 


r inthe verticnl or the horizontnl 
rewnator. Af isthe spark-gap for neue 
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. pright incandescence and the lass is rapidly heated, With a 100-volt 
' 10. p. lamp, one may without great discomfort stand as much current 
as will bring the lamp toa considerahe brilhaney ; but it can be held in 


the hand only for a few minutes, as the glass is heated in an incredibly 
short time.”™ he 
In Tesla’s apparatus (Fig. 60) the inner tin-foils of the Leyden jars 
are positively and negatively charged from the secondary terminals of the 
Ruhmkoril eoil. The outer foils are in connection throngh the primary 
winding of Tesla’s transformer, as isshown in the illustration, and through 
the spark-gap. These high-frequency alternating currents induce alter- | 
nating eurrents in the secondary coil, combining high frequency with 
high tension. , 


| 
| 
/ 


Tur Oupry Resonator. (Wigs. 61, 62.) 
Although Hertz had previously employed the phenomenon of reso- 
nance in his experiments, it is to Dr. Qudin that the resonator owes 
its introduction ito electro-therapeuties. The apparatus consists of a 
Jarge solenoid of uninsulated copper wire of medium thickness, wound ; 
‘spirally about a vertical cylinder of well paraffined wood. The length | 
of the wire employed varies from 45 to 60 meters, and its diameter from 
2.5 to 3 millimeters. 
‘Tt makes 50 or more turns about a wooden cylinder, 40 to 50 em. in 
height and 30 em. in diameter; while the distance between the spirals ts 
about 8 millimeters. 


“Giass Vacuum Evecrropes. (Figs. 63, 64.) 
various shapes and sizes, which offer 


| D vy. These consists of glass tubes of | 
a barrier for retarding the entrance of high-frequency currents to the 
4 part being treated. Tesla’s electrodes have a8 4 resisting medimum the 
‘i rarefied air contained within them. Those of Dean are made up of a 


series of pieces of thick, hollow elass, in which there is a very high 
vacuum. The glass 1s sufficiently thick to prevent Spal king, thus pre 





Fic. @.—Glass electrodes. This set of electrodes has been especially designed for eonrenionee In 
changing from one electrode to another. The hard-rubber handle is made very long and provided 
with a universal socket in which any of the electrodes may be fastened or loosened by merely moving 
the ring upon the sleeve which holds the stem of the clectrodes. 





: ‘serving the integrity of the vacutm. If the finger be approached Bone 
of these glass electrodes when connected to the apparatus, 2 Oe se 
This dis- 


discharge will be observed between the glass and the finger. 3 
_ charge is produced at the outer side of the tube by induction. The bet- 
"ter the contact between the glass and the skin, the less will be the amount 
of brush discharge and of heat produced. The glass tube electrode with 


vol. vill. pp. 267319, 





ss "Transactions, American Institute Electrical Engineer, v0 vol. xxi 
oe New York, May 20, 1891; and Journal, Institntion, Electrical Rea Cit an 
ae Pp. 51-168, London, February 3, 1812 ; article on Phenomen at ANSON t E80 
— of Very High Frequency, published in the Electrical World, vol. xvi. PP: ab itn 
_ New York, February 21, 1591. 
, : 
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Partial vacuum becomes lmminous from th 
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through this Vac, which aets harge of 
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Fra. 64.—Piftapd’s flasks Cleetrade. 


a8 18 due to its incandescenre « ont 
Ba s Incandescence and tends to heat the glass wall of the tute 


Ane these tubes oceastonally crack from | ly is Close 


CATA PHORESIS ELECTRODE. 


Sune cataphoresis electrode made by K. Schall is mosh useful for 
applications to larce areas, such as the abdomen, chest, ‘nid hack : i 
a4 diameter of 8 inches, and consists of an aluminium disk over Fhich is 
stretched 9. sheet, of parchment. — Wa q 
Dr. Williain J. Morton, of New York, long ago found a deficiency 
in vacnum tubes for phoric action, for RieMeATaneeurents. Te 
remarks: ‘A deficiency of all such electrodes is that the bull of tle 
Current passes at the periphery of the flat disk. ‘To obviate this I have 
spa Se the entering metallie conductor to the refion of the flat sur- 
face and have made it a sharp point. 

“Again, if desired, I attach a thin metallic plate of tin-foil or other 
metal upon the outer side of the glass upon its flat side. The diameter 








=i i... erat? at , pase Date 
a \ i 
i Bett 
R= ayy gest cortanser PIAS® 


Asbestos disk. 
Fre. 65,—Morton's titaphorice electrode. (Waite & Bartlett Manufacturing ©.) 


of this plate is considerably less than the diameter of the circular and 
flat surface of the electrode (Fig. 65). 

“As now arranged the current’s action is concentrated to this 
surface of the electrode and the cataphoric action is corres pondin 


is (lati 


gly 
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: | enhanced. But the tin-foil adds to the pain of the application. and | 


prefer to use the sharp-pointed electrode without the tin-foil Condenser? 
Other varieties of electrodes are the condenser (ide Fig 1 € i 
“gupra) and the brush or efiluve. piety 
An effluver or electrode for applying high-freq Henney currents ¢op- 


LF a i rt F at ne frye 1 jae | F ie = i 5 e 
sists of a piece of metal, generally cylindrical in form. having on its 
’ ar | a 
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upper surface a series of fine points, from which the diseha ree jumps to 
the patient. ‘The character of the efflave may be modified Hu ite type 
of effluver used: the greater the nomber of ports, the more thinned will 
he the effluve (vide Pig. 67, infra). 


III. Physical Properties. 
A. IXDUCTION HFFEcTs. 
B. ELECTRO-STATIC EFFrEcts. 
CG Dywasic Errectrs. 
DD. RESONANCE EFFECTS. 


A. Ixpcerion Errecrs. 

_Induetion effects are most intense in their action, as the apparatis 
fiving rise to them 1s of a potent nature. Induction is the effect of an 
electro-magnetic flux on a neighboring body susceptible of an induced 
Inagnetic saturation, the intensity of the electro-motive force being pro- 
portional to that of the rate of variation of the magnetic changes or 
multiplied by the frequency. Therefore, upon the human boly. one 

tiay bring about a high frequency and a low tension equal to that of a 
high tension, and low frequency on the same or equivalent mass. 


_&B. ELecrro-sratic PRorerties. 
Most high-frequency apparatus is so constructed as to permit of the 
Production of physical phenomena analogous to the modern statie 
machine. For, if we connect the two ends of the short solenoid to two 
Plates of insulated metal which are separated from each other, a power- 
ful electro-static field will be created: which can be demonstrated by 
| bringing a Geissler tube between them, when a glow will be manifested, 
as though attached to the terminals of an induetion coil. If a similar 


at *g plate Of glass, covered on either side with tin-foil. be interposed, and 
f 


eich side have attached to it a wire to which an electric lamp 18 fixed, 
if will be seen that the filament will glow; proving the presence of 
électrical waves proceeding from au electro-static field. 


C, D¥Naice Proprerrres. 

This is proved by the ease with which these currents circulate in an 

Open Cineiit. Tmniawerine fk eonduetor connected HE, al li ifh- frequency ny) 

Ttus by the two poles, and in the middle of this conductor a piece of fine 
ff 
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wire of high resistance be interposed : circulate the currents 
will glow and perhaps fuse. If Sealing w ey: 
wires, the current will jump from each w 
fuse the wax. 


nd the Wire 
4 COUple the 
CLenG hey bn 


axis employed 
ie, producing suf 


DD. RESONANCE. 


sc A Bel AS an accessory to the apparatus, whose Purpose 
augment the tension of the current and to create i the vicinity ; 
powerlul eleetro-statie field. When two bodies vibrate in BiLakOn hes aS 
Bald to’ be syntonous. ‘lhe Hertz resonator is one of low oo 
capable of giving very rapid oscillations, it is likewise of small é Ae 
and self-induction, It consists of an indueed current formed by a lenct) 
of copper wire so bent as to form nearly a circle, but havine iro balls | 
the extremities where they are brought near one another. i ea 
This resonator is brought into the field of another Vibrator and tuned 
in syntony with the latter; as soon as the resonator is put in action. 
Hertz’s resonator will emit sparks from the two balls. All the other 
resonators are founded on the above principle. 


18 ie 


Apacity 


IV. Methods of Application. 


There are four chief methods of applying high frequency currents, 
as distingnished by D’ Arsonval : 
1, Direct application or by derivation. 
Indirect application or auto-conduction by the solenoid. 
Auto-condensation ( Apostoli). 
By local application. 


bo 


1. DIREcT APPLICATION. 


Connect the patient by two large handles to the ends of the small 
solenoid. The currents will pass through him by derivation; for by 
virtue of the phenomenon of self-induction, the solenoid offers a great! 
resistance, which ean be proved by interposing an incandescent lamp In 
the cirenit, when it will glow. If the connection between the patient's 
skin and the handles be defective, small sparks will be observed to press 
To increase the area of penetration, connect some part or member of the 
patient to one end of the small solenoid, and the other end to at 
plate in the water of the bath, near, but not in contact with the skin 


If the contact be imperfect, small ulcers may result. With pow’ 
‘olonged electrifical 1011, 


powerful 


installations, when the handles are used after pr 1 
tis “a2 ae anar he experience! 
and with 500 or more milliamperes, heat and tingling may be exper 


3 | | 4 (Uefalhile OF 
in the hands and arms. The aboye methods are termed stabil 
bi-polar. 


etallie ” 
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In the labile method, a fixed electrode connects the patient to the 
enlenoid. The other end is manipulated by the physician. who, with an 
insulated handle, 1s enabled to apply its electrode end to the desired part. 
In approaching the skin with the insulated electrode, sparks appear, and 
the momentary contact prodaces an erythematous flush. 

The Sc Tees shonld be brief. In SyVStGMi Le allections berin with 
few minutes’ direct auto-condensation or auto-conduction every day. 
Note any subjective syinptoms. If the dosage has been in excess, the 
patient experiences a feeling of fatigue. The D’ Arsonval milliampere- 
meter should be employed, the range of which should extend to TOO 
milliamperes. 

In the local treatment we observe that a reaction is produced at the 
time and continues for some hours thereafter. Thus, in a patch of lupus 
Vulgaris, 2 class electrode of low resistance connected to the free end of the 
resonator and placed in actual contact with the patient would be used, 
and by a judicious choice of the number of spirals called into play, the 
discharge is reduced to almost wil. After an appheation lasting five 
minutes, the part feels hot and looks inflamed. The warmth increases 
until the sixth hour, but by the following morning has entirely dis- 
appeared. The inflammation, however, has persisted. After a few 
sGances the patch dries up and seales, but the pigmentation remains. 

The treatment may be applied once or twice daily for two weeks, 
then once daily, or every other day, for the same period, reducing the 
nnmber of applications week by week. 

An acute pain, produced by disease, will be angmented at the ecom- 
mencement of energetic treatment. Defective contacts between the 
patient and the apparatus, or in the apparatus Itself, may Cause 
Hipleasant sensations or shocks. 


2. AUTO-CONDUCTION BY THE SOLENOID. 


By this method (Fig. 66) the patient is not in actual eontach with the 
solenoid: his body becomes saturated in the field of the current,—. e., 
sparks may be drawn from him. Ifa lamp of 20 volts be used to close 
the circuit of a single eoil of thick wire, it illuminates with a bright ight 
Ala distance of more than three feet. 

Place the patient in a large eolenoid. and have him join his arms so 
as to form a ecireuit, which is completed by an incandescent lamp, the 
terminals of which communicate with the hand, The lamp is lighted 
with the induced current in the cireuit thus formed. Any conducting 
body placed in this ficld becomes influenced with induced eurrents, and 
if a single copper wire of one turn is introduced, the induction produced 
In the latter will be sufficient to light up two limps of 110 volts mounted 
in series, 
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o ATTO-CONDENSATION. 





In this method the patient is attached to the selena; 
Way, but the other end is attached to a largo mebalive slate i : 
the patient, but insulated from contact with him AD} ee 
plate and the body of the patient form the armatures Rae Hie 


MM the Ustia] 
LEST i 
Mets; | 


fF BE) ay" 7 Hye ; j | Ld P To ters ai ew 
condense] tthe ement, having “ rere eloel rien! capacity 5 [i 


While js 


charged and dischareed as the potentials at the extremities or ‘] 
| [ 01 THe sole. 


" ra boty Ti F Lie i ce 5 tk a - = n ; 
noid vary. ‘The patient: lies upon the insulating cushions of th 
, gay rye aa ie | = 3 e <i). . 4 i] = 
the current passing to him either by a handle of bape metal held ae 
a Fa " F | aa 


hand, or by an electrode applied to the desiped part. 


ili | lie 


4. LocarT APPLICATIONS. 


These are especially : Paes 1 ae ae a. 
(Fic. 67). Be eee ae on e brush discharges 
This may be Shoei ae es = ‘| ae eet ee cHESE discharges, 
oy Oe ae pAsned by eniploying a secondary coil, which is oj] 
immersed, or air instilated. In 1592 Oudin devised his resonator. Inade 
of an open solenoid of wire, which could he connected as an extansion af 
one end of the solenoid of a high-frequency apparatus, and served. when 
earefully adjusted, to raise the potential to such an extent that « aa 
brush discharge could be obtained from its free extremit y: 


V. Physiological Properties. 


Corrents of high frequeney and hich potential produce no action on 
Sensory or motor nerves. When a Perso oO i number of persous are 
placed in the external cirenit, and there are Interposed incandescent 
lamps of 125 volts, one ampere, the filaments will light up. without pre 
ducing sensations in the persons in the circuit. With more intense eur 
rents, only a slicht sensation of heat will be perceived at the pout ol 
entrance and exit. 

H. Lewis Jones controverts the assertion, maintaining that if the 
eurrent in each lamp had been three amperes, it would certainly lave 
destroyed life, whether the direct or the alternating current lad been 
employed. 

It has been argued that the ineandescence occasioned in the lamp 
is caused by the increased resistance in the filament of the Tam). die to 
the very high frequencies, and that a smaller current ata propert tomately 
high voltage will make it glow, 

Another theory advanced to account for this phenomenon, is tia! the 
rushes of current are very considerable while they last, but their clita 
tion is so very brief, that the total current passing in a given EEG 38 fa 
Pllae 


Others maintain that a molecular bombardment, 


tively smal bE 
1)? Arsonva! 


than an electric current, is really the energy dissipated. 





Fig. @.—Treatment by auto-conduction, s & secondary terminals of induction eoll: FB 
J e L. h E Em & 
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Fig, 67.—Treatment by the efuyation method, The condenser eleotrede, Hf, ls in connection 
with the topof the resonator. Patient is seated upon an Inenlated platform, holding the cleotrode, A, 
which is the other pole, from the outer side of the Leyden jar, b., ( Ry grounding the onter side of thin 
Leyden jor, A, the patient's insulation is unnecessary and better efluvation fs attained.) 4. AF Is the ; 
Epark-fap. 
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aflirims that ST of ten times less intensity would be extremely dian- 
perous if the frequency were decreased from OUOL000 to 1O00,000 per 
secomtl, to LOU. Tesin inclines to the belief that the harmlessness of these 
currents is due to their lack of penetration of the body at the point of 
eantact of the electrodes, but that the current traverses the subject in a 
path perpendicular to the skin and equally over the entire surface. 
TY Arsonval declares that motor and sensory nerves are so constituted as 
to respond to vibrations of a certain frequency, studying the phenomenon 
af neuro-muscular excitement when one inereases the Hom ber Of electrics 
vibrations indefinitely. Ee has demonstrated that the waves feach of 
which produces i muscular shock if Sstlliciently distanced) ne longer 
prod nee the same effect 1f there is an augmentation of their number in 
certain limits per second. Gradnally there is a fusion of the contric- 
tions, Which ultimately results in a tetanized condition, In order to 
arrive at this condition, twenty to thirty excitations per second are 
required. The muscle being tetanized, if the number of waves be 
increased, the phenomenon of nenro-musenlar excitement is increased 
equally till a maximum is reached, whieh corresponds to 2500 or 5000 
vibrations per second. From this moment the excitation decreases as the 
niiinber of vibrations per second increase. 

DD Arsonval regards these enrrents as inhibitory in nature, because 
Of the local anmsthesia ocenrring at the point of entrance of the current, 
which lasts from one to twenty minutes; and also that the exeitability of 
the body to other stimulation is decreased under the intlnence of these 
currents. He has likewise observed a fill of arterial tension in the dog, 
and lastly, that the sensibility of the skin to galvanism and faradism 1s 
materially decreased after the passage of high-frequeney currents, although 
Aapreater strength of the former currents can be tolerated, than before 


electrification, 


VI. Applications in Various Diseases. 


TURERCULOSIS, 

Mr. Chisholm Williams’ advoentes the employment of high-tre- 
quency currents in plithisis, In a series of forty-three cases, he found 
that by the use of these currents there was a marked improvement in 
Weight, appetite, and digestive power. For a time the bom perutuire 
became elevated, and the tubercle bacilli in the sputum inerensed in 
numbers, Later the temperature dropped to normal, the baeih 
decreased, and the patient's general condition wis miiterially improved, 
In 190% thirty-nine of the forty-three patients were alive, amd in one 
Instance the disease appeared entirely arrested, Dr, TL. E. Gatmnlen * 
I ftritieh Medical Tonrnal, October 12, 101, and October 24, 108, 
Archives of the Rontgen Ray, Jantary, 14%), 
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likewise reports excellent results, by the use of 
in tuberculosis. Dr. Alfred Goss! remarks 
[ have treated in the past two years a little 

toed account of fuilure to keep my records accurately previous oes 3S 
105, [report my eases from that ti ne, and will Pees aa Of une |. 
fo the previous cases that I had forty-four cases out of ei ae 
within a period of six months. Since June 1 T have one hundr 
seventeen cases recorded, with thirty-eight absolute rec rreries 3 = , 
after repeated examinations no tubercle bacilli showed in the 2 eae 
They regained their weight and ran a normal temperature, Testo 
sinee been living in yarious sections of the COMNEEY and still Cee Sa 
performing their usual avocations.”’ WEL, 


high-freq neney Clrrent 
bi : ; . “ 
[4 thie Lid hod Chesey |}, 


= . rf i i 2: 
over two hundred a 


grlit Ad | aE el 


chric 


{JOUT. 


In this disease high-frequency currents alone, or in combinat lon with 
other forms of electricity, have been employed. When used alone. ante. 
condensation and auto-conduction have been chiefly employed. These 
cnrrents must not be applied during an acute paroxysm. Low intensity 
and brief duration of séances should first be used, and they should be 
progressively increased. The treatment should be continously applied 
within short intervals for several months. 


RHEUMATISM, 


This affection has been successfully treated by daily applications 
of high-frequency currents by means of auto-condensation, séances of 
ten minutes’ duration. At the end of seven weeks the urine was normal, 
treatment was stopped, pain ceased, appetite returned, and the patient 
rerained his natural sleep. In the seven weeks of treatment, his weight 
increased 61 pounds. In chronic rheumatism the greatest bene is 
derived from high-frequency currents. The same statement is vouched 
for by Gamlen.* 


ORESITY. 


Foveau de Courmelles was the first to study the effect of high: 
frequency currents on this condition. Boinet and Caillol de Ronee 
published a report of a series of cases where the decrease 1 weight ‘a cl 
aged 14 pounds per month, All of these cases were treated by autor ice 
duction. Tn this class of patients, urinary findings slow an [Hereaset 
excretion of urates and phosphates. 

Medical Record, June 9, 10. 


: Ibid. : 
2 Roc. de Biologie, July 31, 1St7. 
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HysTERLA. 

In these cases the patient gains in general condition, in weight, ete. 
The improvement noted is about on a par with the Weir-Mitchell rest 
eure. In sciatica, neuralgia, tabes dorsalis, and chorea, Gamlen las 
achieved excellent results with high-frequeney currents.’ 


Lupus VULGARIS. 

Tt would appear that high-frequency currents in this disease behave 
‘1a manner similar to the X-rays or the Finsen light. Williams reports 
that twenty applications of five minutes cach, over a period of ten weeks, 
sufice to clear up any non-ulecerated small patch of Inpus. ‘The effiuve, 
the high-vacuum glass electrode emitting X-rays, or the ordinary glass 
electrode may be employed. 


RopENT ULCER AND MALIGNANT DISEASES. 


Tn rodent ulcer the effluve can be readily and advantageously ap- 
plied. In an interesting case of that disease, Williams records how he nsec 
his thumb as an electrode, the patient being on the auto-condensation 
couch, and connected to one pole; the other was connected with the 
operator, and the circuit completed by the latter's thumb on the nleer. 
At the end of the first three applications the dry serum became attached 
fo the thumb; each additional application seemed to shrink more of the 
ulcer. The hard edges, so resistant at first, disappeared, and for eleven 
months there has been no evidence of a return. The applications are 
painless. Relapses are extremely rare. In 1901 Dr. Allen, of Chisle- 
hurst,* published an elaborate report of malignant disease treated with 
high-frequency applications. The results he obtained were most encour- 
aging, some apparent eures being recorded. 


Pines, RecraL Fissures, AND PRURITUS ANT. 

In all three of these conditions, high-frequency currents have proved 
most efficient. A special electrode, consisting of a stem with a hare con- 
Doumer has reported 26 cases of 
Benetit 1s most pro- 


ical metallic extremity, is emploved. 
hemorrhoids, with more or less successful results. 
nonuneed in recent acute cases, with marked structural changes. Mr. F, 
J. Bokenham®? offers a summary of results obtained in two years and a 
half, with currents of high frequency, in the treatment of hemorrhoids, 
rectal fissures, and pruritus ani. The number of cases treated was LS, 
He records 52 as completely cured, 37 as greatly relieved, 15 were 
improved, and the remaining 11 he pronounces failures. THe prefers to 


YT boiel, 
* Medical Electrology and Radiology, vol. v., page 43. 
2 Lancet, July 2, 14H. 
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188 Clechrodes, 


i curation, 
COLITIS, 


Shenton ' remarks that a valuable use of 
consists j ee ee ete eC eae alar | 
t] Ae in their beneficial effects in mucous and ulcerative conti 
Lie Tir Ss i fp ph “t hes : ee pha s. 

- Mrs case reported by the author, the abdomen was exposed 
Cally fo weak X-rays for a month, but without effec ‘ohef 
treatment was then given on the 


high-frequency Currents 
In 
‘lmost 
I ih-frequency 


condenser couch, for 4 period of tey 


minutes through the hands, followed by a fifteen-minute local ; on 
os ica oar ‘hee the low tension and sometimes fom, the ae ee 
a Is resulted in improvement of the feneral condition, and radially ki 
diarrhcva, hemorrhage, and pain diminished. The Ereutinont ou fi 3 
finned nine months and resulted in complete cure, Satan. Athor en 
subsequently treated, resulted in Improvement in the reneral heath, 
increase in weight and appetite, and improvement in sleeping. In all of 
the cases but one, the results were considered satisfactory. ° 


OZ AEN A. 


| Hahn * used the high-frequeney currents by means of a special nasal 
electrode in the treatment of ozena. Bordier and Collet in LOO applied 
high-frequency currents in the treatment of ozfena, and since then Hahn 
has used this method in seven marked cases of the disease, He used an 
Oudin resonator with an electrode similar to that used by Bordier and 
Collet, namely, a metallic rod covered with paraffin or wax, and placed 
in an insulating handle. The electrode may also be enclosed in a glass 
tube, which allows only the tip to project. Care must be taken to apply 
the effluvia to every part of the affected mucosa, The smaller the sparks, 
the less irritation and reflex action will there be. No cocaine or 


adrenalin was needed before applying the high-frequency current, but 


the patient sneezed a few times after the current was turned on, com- 
plained of burning, slight pain, and la¢rymation. But these symptoms 
vanished in two or three minutes if the application was continued. 
After three minutes the electrode was withdrawn and the patient wis 
asked to blow his nose, when all the crusts usnally came away ab once. 
The séance was repeated in from seven to forty-eight hours, anc lasted 
usually about fifteen minutes, although it can be made twice as long with- 
out harm. No other treatment, nob even irrigation, was used. While the 
author does not allege absolute cures in his seven cases, the improvement 


! Archives of the Réntgen Ray, August, 14). 5 
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wis very marked indeed, and the mucous membrane in some ceases 
peptume es mre normal aspect. In all cases the crusts disappeared and 
the odor was removed, while the subjective symptoms, including the 
headaches, were almost abolished, He believes that high-frequency enr- 
paeee an SOUR MOG SEES and resolvent action Ch the mucosa of the 
nose in O#ieNi. 


EPiLePsy. 

The following detailed reports of the clinical application of high- 
freqneney currents represent some of the more advanced views on the 
therapeutic value of this agent. 

Concerning the treatment of epilepsy, Dr. Samuel G. Tracy’ says: 
The ralvaniec and faradic currents of electricity have been used it 
former years, but with little success. If Hnghhngs Jackson's theories 
rerarding the nerve system are correct, it is reasonable to suppose that 
high-frequency, high-potential electric currents will have a beneficial 
effect on the nerve centres, and indirectly on epilepsy. 

“As a rule each patient should be treated every other day. first 
receiving N-radiation from 5 to 10 minutes from a high tube. This is 
placed about 6 to 10 inches above the head, so that the rays strike 
directly upon the anterior and occipital part of the brain (Jackson's 
centres of high level). After the X-radiation the patient should be sub- 
jected to the influence of a high-frequency current, applied over the brain 
for 10 minutes, and for 5 minutes over the spine. In this manner I have 
treated the different forms of epilepsy, but I found the best results were 
obtained by using the combined treatment of N-radiation and high-fre- 
queney currents with small doses of bromides. By this latter method at 
least 25 per cent. of cases of petit mal may be considered tentatively cured, 
20 per cent. of Jacksonian epilepsy, and 12 per cent. of grand mal. AN 
eases were improved more or less, not only in regard to the frequency of 
the epileptic seizures, but also in regard to their severity. In addition to 
this the general mental and physical condition was very much improved. 
As these experiments have been continued for less than a year, sufficient 
time has not elapsed to say how much permanent valne there is to this 
method of treatment. Nevertheless, such progress has been made in the 
cases treated that I believe we are on the right road to get the best 
results in the treatment of epilepsy. 

“Tam inelined to believe that the high-frequency currents have 
some chemical effect on the bromide, possibly liberating a larger quantity 
of the bromide as the solution of the salt cireulates in the brain, and thos 
the drug in smaller quantities has a more pronounced therapeutic effect 
ln ontrolli ng the epileptic seizures.’ : 


1New York Medical Journal, March 4, 1:4). 
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SKIN DISEASES. 


Dr. Charles W. Allen! reports 175 cases of var 
treated since November, 1901. Ty chronie eczema he has . 
charges of VIRCuUnn elec rodes of decide] walle ill aE e 
ii In diminishing infiltration, In herpes zoster of le ar oars 
with hy pernesthesia ‘nicl neuralgic pain, Bah pita ml anid ‘Lr 
been afforded immediately after each applicat ion, 
of the disease has been shortened and the | | 


IOUS Skin CLISGi Lp 


Mind the dis. 


lias Lem porary 
but the whole COUPE 


esions have promptly | 

Pn, ee : : 3 of EL healed. 

General effuviation with metallic pointed electrodes fhe eo called 
at ae! 1 i ot he qq 


““feather-duster’’ brush, seems to diminish the pruritus, to shorten the 
attack, and decrease the duration of the entire COUTSe In subacute a 
persistently recurring urticaria. Dr. Allen believes that fab freiuenis 
currents are of decided mivantage to those treating skin diseacee - 
conjunction with other measures. They are curative of themselves in a 
restricted class of cases and efficiently meet pruritie symptoms : but these 
currents are inferior to the X-rays in skin diseases, the best work being 
accomplished when they are used conjointly, as I have frequently s | 


relief 


‘Ih. 
TRACHOMA. 


In the treatment of trachoma, Stephenson and Walsh? believe a prom 
ising field has been opened as a result of their work with the X-ray 
irradiation and the high-frequency current. 7 

In one case, after 22 applications by the high-frequency current a case 
of trachoma was apparently cured. A 12-inch spark-coil (Cox) was run 
from the main connection with a D’Arsonval high-frequeney apparatus. 
One end of the solenoid was earthed, while the other was connected will 
a vuleanite electrode, with which the closed eyelids were gently mussaged. 
A small brush discharge of about half an inch was obtainable from the 
electrode, which would probably have acted upon the trachoma equally as 
well without actual contact of the electrode with the lids. So far as ean 
be ascertained. this is the first application of the high-frequency curren 
to the eye. By this means, as with the focus tube, more improvement 
has been effected than could lave been expected from the prolonged use 
of escharotics. 


DULLNESS oF HEARING AND SUBIECTIVE NOISES. 


a . - eno and the 
Dr. J. G. Connal® savs in reference to dulness ot hearing and a 
: Pee Fn tae ‘ly 
occurrence of subjective noises: ‘*The cases were of a class nol , es 
influenced by ordinary methods of treatment. The by pes selecu fe Hine 
(1) chronic dry catarrh of the middle ear with secondary labyrint 
1 Medical Record, February 20, 1904. 


: - a) Goience, 180d. 
? Medical Press and Circular, No. 7; Progress of Medical science, 
2 Journal of Laryngology and Rhinology, August, Lf. 
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jnvolvement; (2) chronic dry catarrh of the middle ear without marked 
labyrinthine involvement ; (3) sclerosis of the middle ear: (4) post- 
suppurative conditions of the middle ear (the purulent process having 
ceased), leaving a ¢icatrix or a dry perforation with or without cal- 
Ares deposit in the tympanic Meni brane + (5) primary labyrinthitis 
(traumatic); (6) tinnitus without dulness of hearing. In all the cases 
both ears were involved, one ear generally being worse than the other. 

Results : L.. Six causes. No Improvement in the hearing of any of 
them. In four the tinnitus persisted ; two thought the noises were slightly 
lessened, but were not at all certain. 2. Fourteen cases. In ten. no 
improvement in hearing; one was worse; two noted a slight improve- 
ment in the hearing. One patient said she heard much better, but the 
improvement was not appreciable by the tests applied. Of ‘the ten 
patients who complained of tinnitus, eight reported an improvement; 
two of these said they were very much better. In one case the noise dis- 
appeared entirely in one ear for six weeks, when it reenrred. 3. Five 
cases. One patient said she heard better, but did not respond to tests ; 
four reported an improvement in the hearing, confirmed with the watch, 
and improvement in the tinnitus, +. Seven cases, Four reported a 
slicht improvement in hearing, and four or five who had tinnitus reported 
improvement. 5. One ease. No benefit: 6. One case. No benefit. 
The author urges the importance of technic in the electrical treatment of 
these cases. The common method of applying the current is by means 
of the effinve (spray). This method was adopted in the earlier cases, 
but was found unsatisfactory. The method of using a condenser elec- 
trode in each ear was substituted and gave better results, probably 
because the current is more completely concentrated on the ears. 


GCONORRACEA. 


Gamlen' treated a rebellions case of gonorrhoea by high-frequency 
currents, by means of a bougie connected with the terminal on the top of 
the resonator, At the same time, general high-frequency enurrents were 
administered. Sixteen of these combined treatments effected a cure, 
Local treatment was given every second day; duration of each treatment 
was five minutes. He also mentions the case of a young woman, with a 
history of gonorrhcea of three weeks’ duration. The usnal medicinal 
treatment proved futile ; high-frequency treatment was instituted and a 
vaginal glass electrode was employed. *' After the first few applications,” 
says Gamlen, ‘the irritation, and later the discharge, gradually subsided, 
Fourteen applications effected a complete enre.” 


t Archives of the Rontgen Ray, Febroary, 1006, 


EEE hee 
aw mm a See eee SS 


1. ~~ EF rm, 








(C) Jeff Behary 2021 












Peed =] 


THE RONTGEN RAYS IN DIAGNOSIS 


ee 
- ———— —— 


Historical Introduction. 


THe discoveries made and the achievements wroucht in 4 

of electricity are the recorded efforts of determined and 4 Ne 
minds of allages. From the remotest periods of the wi rca) ous 
InVSterious phenomena of electricity have arrested abtent ae ls 
thonght from searching inquirers, and slowly but prrels he es 
secrets of this subtle force of nature have been steadily enfblaed. ane 
to-day the mighty achievements ascribable to it confront us on Beer a : 
offering a telling contrast to the methods pursued a few ae ey Hide 
When men with erude appliances and still eruder ideas led the vay j ce 
perimental inquiry. i 0 11 GX. 
To Otto von Guericke, the world owes a del 
successful labors in inventing, in 


domain 


Of gratitude for his 

slats Sh 1650, the air-pump and in ingen- 
ously applying it to the laws of science. In 1740 Abbé Nollet: em. 
ployed the air-pump and continued the studies commenced by von 
Guericke. It remained for Sir W. Snow Harris, in 1834, to formulate 
boldly the statement, that the length of the spark which an electric 
machine will give in the air varies as the inverse ratio of the pressure of 
the gras, 

In 1538, the immortal Faraday challenged the world’s admiration 
with his experiments in electricity, and simultaneously his celebrated 
confrere, Heinrich Geissler, made memorable that scientific epoch, by im- 
proving on the efforts of Faraday in his study of electric glow discharges. 
The principles of and the laws governing electric science were being 
surely evolved, when in 1840 Clerk Maxwell turned the search-light on 
this special department of science, and gave to the world the electro: 
magnetic theory of light. 

Su William Thomson (now Lord Kelyin), not unmindful of the 
laborious researches of Sir W. Snow Harris, determined to make a pro- 
found study of the relation existing between gas pressure and spark 
length, and in 1860 he gaye to science the absolute electrometer, an in- 
vention that at once brought his name into commanding prominence. 
The substitution of the Ruhmkorff coil by cells was the very original 
thonght that ocenpied the attention of Gassiot. With a battery col 


sisting of more than 3500 cells, this celebrated French physicist proved 
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conclusively that a Liddy tube lower incessantly when placed in the 
path of its circuit, and 10 1865, Hermann Sprencel invented the mercury 
air-pump, and NB Fument devised for the purpose of producing very high 
rarefactions, with a great degree of rapidity, 

In 1S, Mittort’s name became familiar for experimentations along 

these lines, and the same work was largely followed by Goldstein in 1876. 
Tt was during the latter year that the brilliant researches of Gassiot were 
being still further prosecuted. In 1877, a coterie of scientists were eager 
to take up the work where Gassiot had left off; not the least conspic- 
nous among these were Warren de la Rue, Hugo Miller, and W. Spottis- 
woode. 

From 1877 to 1579, investigators were making extended studies and 
investigations into the theories already advanced, and perfecting with 
nnremitting energy the practical points previously dedneed. In the 
latter year the celebrated Sir William Crookes startled the world by his 
announcement that matter was radiant. It was he who declared that the 
particles that were shot off from the eathode ray possessed Strange and 
remarkable properties. 

In 1883, Wiedemann and J. J. Thomson continued these studies and 
declared these particles to be ether disturbances of very short wave 
length. The study was continued by Professor Hertz at Bonn, leading 
to an investigation of high vacua discharge experiments. The work was 
continued by his assistant, Professor Lenard, who in 1594 proved the 
possibility of cathode rays passing through the walls of a vacuum tube. 
Perrin, in France, and Elster and Geitel in Germany, made searching 
studies into the latter subject. 

Tt was in 1895, that Professor Rontgen was experimenting with 
Lenard and Crookes tubes when an unusual phenomenon met his gaze. 
His tube was completely enveloped in an opaque cover, when a near-by 
paper containing a fluorescent substance exhibited a most pronounced 
visible glow! How could the phenomenon be explained? The rays 
offered a triumphant resistance to the action of the magnet. These were 
the rays so indispensable to the photographer's art; the rays that were 
destined to revolutionize many preconceived notions in medicine ard 
surgery. A new radiation had burst forth at the touch of genius ; a new 
science had come into being. 

Wilhelm Conrad Rontgen was born in Lennep, Provinee of the 
Thine, Germany, Mareh 27, 1845. At an early age the boy showed a 
remarkable aptitude for study, and in L870 he was graduated as a Doctor 


of Philosophy from the University of Ziirich. Seeing that the youth 
‘gave promise of a bright career, Professor Kundt took a lively interest 
in the young man, and in 1873, when Kundt was elected to a chair at the 


University of Wiirzburg, the young scientist accompanied him, and at 
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fh i hy E 4 : : 
Che HIMOMae moe color of the rclintions emitted wotle ys 


Hy dependent yon the character of the substances ara TO Tay he entirely that diffuse reflection obtained Prom the Sree of eronnd lass, eonid be 
ali r 4 & ee - : baey" a 7 wat i abe ‘ 1 le ens rs : rt oe ‘ * : F 
i this connection he Wrote = Set nation, Lt demonstrated. Tt has likewise been shown that: reflection is largely de- 


ei Ty ay Peery eee “get et : Suede » character of the substance composing the surface. fore 
If the discharge al a fairly laree induction coll ¥ pendent on the chara ps Tier wei lore 


} 
Wh Uae ches CO tindle 
i through a EHittort Viiciiim-tuibhe, co | 


. or t] NSS recently Ca mmichael, of Lille, succeeded in reflecting X-rays through the 
i a Wai : rh ‘ a | 2 1‘ j a : 4 < : : ; J 
i) fube, or other similar apparatus which | : pene Coote 8 rookes ‘ Agency of steel mirrors. The value of his experiment has not been deter- 
3 ales 4 i a ita : “Thien WSs Dee, ; ti rit i <4 “s : ~ : ae ; 

: L Sutin ently Ox}: Sih Laan on the “N-ravs Professor Rontee ee 
Sear terne ects =e : sHitnete ar s first paper upon the X-rays Protessor Kontren said : 

| the tube being covered with thin, black eard-board Which fits it Hi Y BO a ce toe ‘ red the transparency of \ ei us substances of 
| a KE a, aes | |G : 4 ab WY] i irl. be | Grell Lilt We it El he ae | FAA a "r Stn Lr 7 i} Vil ioils 3S SLICES oF 
1 erible closeness, and if the whole apparatus be placed in a] After - [ 


al COMpLEeteal y 


| darkened room, there is observed nt e: ; | 
HI ninatien 


ach discharce a bright 


relatively eonsiderable thickness, I hastened to see how the X-rays be- 
of &@ paper screen covered with barium platino-«¢ 


haved ni pissing through zk prisin, unl to finiel Cyt whether they Were 





ant Yanide, placed j + deviated or not 
vicinity of the induction esi fee Fe ene if : H the thereby deviats aati’ eon oy 
nee ee ag a nh coil, the fluorescence thus produced being ep. | ‘Experiments with water and with carbon disulphide enclosed in 
lirely independent of the fact Whether the aes 


» coated or the plain surface j * ak 20° refracting angle showed no deviation, either 
nena ¢ ; cll SHPTCe ps nies Tris Of about 60° retracling Angle Sit LWeViIation, © | 
turned toward the dischuurce bibe. 5 mick pls ~ 


This fluorescence is visi ae | iy Pa ec peleeel ERIE CuSy ease ey ACME fey PEM reget ey 

ihe HREM OAREEN ARNE A: Aininnnacnt ic "d jor me 18 Visible even When with the fluorescent sereen or on the photographic plate. For purposes 

is PL] = His dt a isthinee of two metres from the apparatus. Tt is | of comparison, the deviation of rays of ordinary light under the same 
CusyV to Drove thiat the M1Liise of the [ rh 


Hiorescence proceeds from the (Lis- 


ieee ae i conditions was observed ; and it was noted that in this case the deviated 

charge apparatus, and not from any other point in the conductine eirenit, f images fell on the plate about 10 or 20 millimetres distant from the direct 

; ‘The most striking feature of this phenomenon is the fact ante . A nape: Ry means of prisms made of hard rubber and alumininm, also of 
achive agent here passes through a black eard-board envelope, | 3 " 


which is about 80° refracting angle, [ have obtained images on the photographic 








opaque to the visible and the ultra-violet MiVS of the sun or the electric ry plate in which some small deviation may perhaps he recognized. j low- 
are; an agent, too, which has the power of producing active fluorescence. , ever, the fact: is quite uncertain ; the deviation, sa st does exits DBAS 
Henee we may first investigate the question whether other bodies also small that in any case the refractive index of the X-rays in the eee 
ol eS . named cannot be more than 1.05 at the most. With the fluorescent 
Be ee corer Hiatal bodies are Transparent to this agent, screen I was also unable to observe any deviation, en ‘als 
though in very different degrees. I proceed to five a few examples: “Ip to the present time experiments with prisms of denser meta : 
Paper 1s very trenspa rent behind a bound book of ahbont one thoneane \ have given no definite result s, owing to their feeble transparency and 
pages I saw the fluorescent screen light up brightly, the printer's ink of: y the consequently diminished intensity of the transmitted ray * gee 
fering scarcely “4 not icenhble hinderanee. In the Se Wily the (I 1OorTescence = ef With reference to the ener eon are Deke uns ol oe x = ay 
appeared behind a double pack of cards; a single ecard held between the hand, and on the other to the Im pOrcance Oo paeaeaency rae eis 
apparatus and the screen behind being almost unnoticeable to the eye. A-riys can be refracted or not On passing from Sane 2 si ae 
A. single sheet of tin-foil is also scarcely perceptible; itis only after sev-  ° is it is most fortunate that this subject aati 1 ea > ae pan 
eral layers have been placed over one another that their shadow is dis- way than with the aid ol prisias. 2 I BE : ee neat ae ae 
tinetly seen on the sereen. Thick blocks of wood are also transparent, | . thick acrs Scatter the peenn neh Te okie oe See 
pine boards two or three centimetres thick absorbing only slightly. A wae bo EenecsOn ancl 3 Se ae ee 3 sia eee 
plate of platinum about fifteen millimetres thick, though tt enfeebles the | De ine 3 eae: oh i Bee : a eee 
‘ion seriously, did not cause the fluorescence to disappear entirely. Pec he | ana eenetble degree. Experiments 
a1 bd | oe “ik * ‘The fluorescence of barium siateioicanide is nol eae eee Sige ae ean Pie seas pa 
the only recognizable effect of the X-rays. It should be ment joned that wee 3 ; } : ‘ “ v i ie y We annie es ate. 
. hosphoresce 7 ot ; ee hy #8 Orne: - 
other bodies also fluoresce; such, for instance, as thie phosphorescent Ten atl these odecd no differonce was detected between t ke iransparency of 
ealeium componnds, then uranium glass, ordinary glass, calcite, rock-salt, ee ec se Bas ae cour ie pedo 
ee ier ef _-with the fluorescent sereen or with the photographic plate. - 

Reflection, Refraction, Polarization, and Trterference.—The oe ap ) EIR einai iaeriow bgen’ Bald (tie obvious that the X-rays camo 
forts made, tended to show that the Rontgen rays defied {ea de concentrated by lenses; neither a large lens of hard rubber nora glass 
later investigations have conclusively proved that a refleetion, Summ" © : 
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ware Fanny miuence upon them. The sh: ee ir: ; 
rod is darker in the middle . ee The shadow “BLCUUIre of 4 Foi , aay See t ia 
arin the middie than at the edge: while the hia -e id to them. So, as 1 say, that remarkable property, if it stood alone, 


which is filled with a substance more transparent than its own » ee: 

lighter at the middle than at the edge. Se re etal ts 

The question as to the reflection of the X-ravs may he + 

settled, by the experiments mentioned in the precedins elas a 

| favor of the view that no noticeable regular retlection of Re i 


would not necessarily constitute any great difference of nature between 
{hem and ordinary light. 
". « £ £ * But there are other properties which are far more 
difficult to reconcile with the idea that the Rontgen rays are ar tha vatore 
of light There is the absence, or almost complete absence, of refraction 
- - 2 es a ) atop: | i ‘ loa ie i - : = r - ee 
place from cL Thy oft the substances eximilned, Other experiments as “ and reflection. Another remarkable property mt these rays 18 the extreme 
here omit, lead to the Sele conclusion. 7 sear L bleh ] | ;nne ne crt the shadows which t hey rast when phe source ot the rays is 
| sharpness 


ie 


te * * % *% Tf we compare this fact with the observation alresc made sufficiently narrow. The shadows are far sharper than those pro- 
mentioned, that powders are as transparent as coherent Sea a on ; duced under similar circumstances by light, Decline in the cage of light : 
the further fact that bodies with rough surfaces behave ee the shadows are enlarged as the eflect of diffraction. Phis absence or | 
bodies with reference to the passage of the X-rays, as shown also in a almost’ complete cae 3 : oe is) SOGNs : me a 
last experiment, we are led to the conclusion already stated that reeular distinguishing é fats de ee vei ages sa 2 see vo f eet eee 
reflection does not take place, but that bodies behave toward the wave remarkable differences, rare ™ a tad in: | eRe aes wt At oh 
as turbid media do toward licht. sata of the rays were matt urally disposed to was mn : ‘ : ect Re a xe be : 

“Since, moreover, I could detect no evidence of refraction of these ‘ aan asune Sea eotinacy ts ve Rake Those who 
rays in passing from one medium to another, it would seem that X-rays in the propagation ane pr™ as cic cine oar 


have speculated on the dynamical theory of double refraction have been 


WMoOvVe with the o i! Le YT 7 i uy F 11 r = ahs Epek = } al a i anh : a os . ay s : a ze | —y a 
pote coon al supsancess and, further, that this led to imagine the possible existence In the ether ol longitudinal vibra- 


speed is the same in the medium which is present everywhere in space tio -ealli as those transversal vibrations which we know to constitute 

SRE Rue We PALULsLeS OF NALD Are imbedded. These particles hin- ke ¥f et ete to appar that the Rontgen rays are due to longt- 

der the propagation of the X-rays, the effect being greater, in general, 2 vibrations | fine would eqnstitnte such a very great difference of 

the more dense the substance concerned, Re cree a Bes srcs auch Hekt or ae vey reat difference s 
“ Accordingly if might be possible that the arrangement of particles at | 


| properties might reasonably be expected. But assuming that the eth 
in the substance exercised an influence on its transparency ; that, for He | the vibrations belong- 
stance, a piece of calcite might be transparent in different degrees for the 


gen rays wre a process which goes on in ether, are rede ies 
ing to them normal or transversal 7 Tf we could obtain evidence of The 
same thickness, according as it is traversed in the direction of the axis, 


polarization of those rays, that would prove that the vibrations were nob 


or at right angles to it. Experiments, however, on valeite and quart ‘ normal but transversal. But if we fail to obtain evidence ct ibipeasta ies 
fe negative result.” that does not at once prove that the vibrations mary not an all os pial 
Sir G. G. Stokes,’ “The Wild Lecture,” lucidly says: ‘Everything . versal, because the properties of these riuys i" sien a a ise x 
fends to show that these rays are something which, like rays of light, : expect great difficulties in the way of pulang evigguce then Sea 
| are propagated in the ether. What, then, is the nature of this process Ee tion, if, indeed, they are capable of se agente 7 “sea eS 
going on in the ether? Some of the properties of the Rontgen mys “ mentalists have attempted, by; means of veers ae ui aap aes 
; are very surprising, and very unlike what we would be in the Bion L* of polarization, but the result in general ae a a a tenets on the sup- 
of considering with regard to rays of light. One of the eee al pusbietap ue ALOE Ee Ler ae +i h certainty that one was 
ing things ‘¢ the facility with which they go through bodies which ay Byeatton of polarization, one ces cs of obtaining polarized light is by 
utterly opaque to light, such, for example, as black paper, board, ane darker than the at her. an a ies Re her substatice } but, unfor- 
forth, If that stood alone it would not, perhaps, constitute a ve" det pe DO ee sis enetteo che Rantgen rays refuse to be 
important difference between them and light. A red glass Casini 1 SAUER Rameiiaitt aia pine potency eB: BERS 
green rays and let red rays through ; andj Hey B Be cer eM ‘t is ? re oe aise af ae already referred appear to have had some 
Réntgen rays were of the nature of the ordinary ry*S ™ bE? "u | 


. : a Laue worked ab the sms 
spare eeoss with the tourmaline ike others who have wol ke 
ht be transparent | suceess with the tourmaline. Lik 


possible iat 2 substance, although opaque pean ee experiment, they took a tourmaline cut parallel to the axis and put on 
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Intensity of the Tire 
a0 leet. motive foree 
the magnetic field iS mine 
Hetion when the Current 


© force i! 
tp ) I the sar ondary it | 
1 Indeed sccondury 


greatly below that when © breaking,’ so that thi forn 
a ; hey 


Advantage is cabinet 


Fin. (.—Diagram illustrativug the principles of in- 


cuit, the largest percentage of which exists in the primary col. 
wit the fime that this self-induction current is rising in the primary 
- cirenit, “a Magnetic field is being established about the primary wind- 
ae The strength of this magnetic field is at all times directly pre- 
It is, therefore, zero at the time that 
“4 an 0 current flows, and a maximum when the current has stopped risi 
_ This : S magnetic: field embraces the secondary coil as well as the prim: ary. 
iry current is rising and the magnetic field is grow ing, 
is produced i in the secondary coil by the expansive Ines of mas 
netic aS which voltage tends to produce a current in the se 
UF oil a pposite in direction to that flowing in the primary. 
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Tol 
the tube to be exeited 
In the ¢ase with the 
induced current. 
} The induction of CHrrents 
in the secondary coil by means 
Of the currents in the primary 
coll may be more readily under- 
stood from a considerati ion of 
Fig. 68 
The battery “B will canse 
a current to flow through the 
primary coil “*P*? when the cir- 
cuit is closed by the interrupter 
“I:% but the current does not 
instantly assume its maximum 
value. Jt takes an appreciable 
time to rise to the current value 
sel by the resistance of the cir- 
cuit. This eradual rise of the 
current is due to the presence 
of the self induction of the cir- 
During 
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THE RONTGEN RAY APPARATUS, 171 / 
‘hi: earrent, induced at this time, is of low volinge amd ia net the | 
1 pi dostrod in the A-ray tube, Tt is the “inverse?! discharge whiet a 


eur | 
oa Is to Hlacken the tubes and lower the vacuum at the time of the | 
running eof the tube, ! 
ia When the interrupter opens the primary ecirenit, the primary enr- 
t suddenly stops, and at the same time the Inagnehie flelad collapses, 
. cing a very high voltage in the secondary coil, This tends to pre: 
pete ea enh in auaIs secondary OOo in the same direett Ion a8 the eurrent 


Be CONSTRUCTION OF THE INDUCTION Colt. 
1. The Primary Coil.—The first requirement in the construction of 
an X-ray i induction coil consists in arranging into a cylindrical bondle 
ami an ny equal lengths of finely annealed charcoal iron wire, and in winding 
ar ound this core, several layers in thickness, a stout insulated (pri- 
Th aur vy) wire s0 ar ranged as to have terminals at one end for future eon- 
Br ection. Surrounding this cylinder is another cylinder made of some 
3 pecially selected substance, as ebonite, hard rubber, shellac, or resin, to 
afl ford insulation. 
= 2. The secondary coil is composed of a great number of windings of 

y fine wire, to effect the principle that a high E. M. F. is in a great 
le gree dependent upon the number of turns in the secondary coil. The 
‘secondary coil is found on the market made up in sections. This allows 
of | he easy replacement of any one se section; a souree of economy. 
a 3 The ends of the secondary coil are connected with brass terminals 
eit onnted upon the flanges, an ebonite cover or separate stands. The J 
win ole finished coil is suitably supported upon a stage of wood with the 
‘the er necessary appliances. 
3. Condenser. —The purpose of the condenser is for the sudden and 
‘com dlete demagnetization of the soft iron core—the length of the spark 
Abpending upon the abruptness with which the demagnetization Is 
a ecomplished. Another use of the condenser is to prevent the sparking 
of | | he ext current passing between the contact studs of the interrupter. 
The more recent condensers are made in seetions and are provided with a 
“an indicating dial, designating how much to inerease or decrease the -- 
cap icity of the Bancenset: as determined by the size of the primary coil. es, 
ui he condenser is made up of many slieets of tin-foil separated from | 
€ach other by sheets of paraffin paper, or paper impregnated with resin 
& oat of miea, The foil is arranged thus: The first, third, and fifth 
; sheets. are so connected as to overlap the paper sheets om one side ; the 
same method is applied to the union of the even numbered sheets of the 
ot '; these layers are connected with those parts of the interrupter 
Where the “make” and Me break *’ oceur. The unit of capacity | is the 
% nh: 
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172 (LECTRO-THI 
ELECTRO-THER APBUTICS. 
“Wiero-fi fini Ab supe it 
ape Tears. Che capacity of condensers se] 
varies from one-half M. F. to 12 or 15 M.-F 
make of the coil, and the voltage upon w | 
The commutator IS an appliance mounted on the hase. 
Of the coil, and placed at the side of the interrupter 
reversible switch capable of changing the direction of ihe 
primary and consequently in the secondary circuit, 


IM Indnetion Coils 
depending Upon the : 


hich its prim: SLzG, 


Uy Circuit js sed], 
for the Support 
lt is 4 double 
CUIrent in the 


L. INTERRUPTERS. 
vee StS Ue (rheotome) is a device employed by electriciqns tor 
the purpose of effecting rapidly succeeding induced currents in ha 
secondary Corl, by cL corresponding rapidity In the opening (** break. 
ing *") and closing pa making 2) of the primary coil. Interrupters aps 
(ivided into the mechanical and the electrolytic, with the followine 
Subdivisions : : 
l. Mechanical. 
Platinum. 
Vibrating hammer. 
Independent. 
Selt-starting, 
Vril. 
Mercury. 
Dipper. 
Hotary. 
Disk. 
Johnston. 
Jet. 
9 Electrolytic. 
Wehnelt. 
Caldwell and Simon. 


; ; ee achinh vwihrates in response to the 
»—The vibrating hammer which vibrates 1 | 5) 
is little used at present. 
is so constructed that 


hammer independently of _ 
rel 


Platinun | 
magnetism exerted by the primary coll 
The independent vibrating hammer 


placed in a shunt cirenit can vibrate the OnE ata 
aio ontacts should he as large as poe 


coil. The diameter of the ¢ ayry all the eurrent required. 
the faces absolutely parallel, in order to carry at endent upon the 
! hi . fi ts =e l : " a 4 ? ay 1s cle] a i * 

re sntermiptions in this hamme! : Pees tie 
The number of interruption a eas ammoer. ‘The great 
nue ber of weights attached to the vibrating hawnimer. 5 
number or we wala 


3 | entire vibrations: 
a fewer will be the resulting Weis 
on centnnie omploved, the fewer wi Sen aires: Little 
number of W eights Clip) a] a. “0 mechanical interrupte! Ld cpuuul 
5 d 3 " = i . 


The self-starting (Figs. 6°) ome tain 4 effect the vibra 
| me od pa Tao. as he is not called upon m Fe Lane edwin 
Pca sivenions invention is the work of H. ©. ene 

LOWS . cecal won 
adelphia, who aptly say > — 
eee? platinaim bre 
itself, but by 4 


a magne 


tions. e 
W. Kelly, of Phi 

“This interrupt 
by the magnetic field 


h is qetnated not 


. Hic | 
ak wl alectro- 


ter is a form of independen! 


of the ¢o il 
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ag [E RONTGEN RAY APPARATUS. 


nich, isin series with a small spring (11) and a set of plati- 
ae of its own, and is shunted directly across the supply wires, 
/The mz enetic circuit is 80 arranged that a very powerful pull is ex- 
, a rinature at the instant of starting from rest. This provides 
aa ti ing feature which has given to the interrupter its name. 
ic is quite efficient and gives very little trouble. 
has been accomplished by making the magnetic cireuit with 
as vm Tn Parodi of reluctance, and providing a properly shaped arma- 
Sete oud gpeee The magnetic circuit is completed from the arma- 
eof the magnet coil through the interrupter spring itself. 
peement the only air gap in the path of the magnetic lines of 
at between the pole piece and the armature itself, making the 
wee exerted on the armature a maximum for the magnetizing 
The “ ae interrupter is an old type of the ave Dae 
ne into disuse, but it possesses the great advin- 
of b scp a a high BE, M. F. in the secondary 
he ark cing is unavoidable, and its oecurrence constantly menaces the 
Are ud. 

“Po o wit ee eitasy the elasticity of the spring is no longer taken 
nage f, but in its place a light piece of Hat metal, balanced on its 

_ ig substituted for the movable conte. 


oe 
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trol is attached. The containing case is of heavy cast iron, 
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ELECTRO-THERA PEUTT¢ ss. 


fenerated at the moment of contact. In this form Of interrnys, 
is ofthe mercury is covered with a laver of alcohol, wate; pie 
in order to decrease the oxidation resulting from « ae " 
of ** break *? is cumbersome, being mounted on a senavite ae 
of being worked by the core of the coil, this interrupter ma “1 
ae action by employing a small motor. One precaution, however 
the Jatter method is necessary. If the breaks are not start ed pris ae i 
turning on of the current into the coil, the coil may suffer serions ae 
age by the heavy influx of cnrrent upon closing the cirenit. ean oe 
dipper be immersed in the mercury. it the 

Davidson’ s Rotary Contact Breaker.—Dr. Mackenzie Davidson's ee 
rupter® (Fig. 72) consists of a vane mounted at the end of a spindle 
driven by a small motor. As the latter rotates, the vane makes anq 
breaks contact with the mercury contained in a trough or box, oy the 
cover of which the motor is mounted. The motor and spindle are placed 
at an angle of about 30° so that the spindle passes down through a hole 
inthe lid. The mereury is thus closed in, and Splashing is prevented. 
The break is found to work well with electro-motive force up to 100 volts, 

The disk interrupter, a subdivision of the rotary, is included in that 
elass of ** breaks’? in which the contacts are separated by the revolutions 
of a disk effected through the agency of an electro-motor. Tlie contacts 
and disks are immersed in alcohol or petroleum, to prevent the likelihood 
of sparking. 

The Johnston Mercury Tnterrupler.—Dr. Geo. C. ounion ani. 
burg, exhibited before the American Roéntgen Ray Society ‘ny Baltimore, 
1905, a new form of mercury interrupter (Fig. 73) for which he claims 
special features. There is no oxidation of mereury, no sticking  uniform- 
ity of discharge, absolute control of speed and current, if iol not eXx- 
plode, it occupies little space, makes little noise, and will He for it 
with little attention. He deseribes the Johnston mercury interruyy 
follows: ‘‘The interrupter consists of an inclined shaft at the lower end ol 
which is a peculiar shaped blade, alternately dipping into a pool ot a 
cury. This shaft is rotated by means of a motor to which a apeet A ue 
: and the top 15 
ani 
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his form 
LNSt oy] 


V bie hr | 
| Pourht 


mts 


Cr as 


1 <a af ri yagel wit eT rasket 
serewed down and insulated from the case with a thick uss ne s eee 
; fowsare Hie THe rt 


insulated bushings. One end of the box is inclined Be veh to 
er 1 with erooves, so that when the mereury 1s © 2 
pool and arranged with grooves, so a vee sae 1 munning back into the 
the top of this incline by the action of the blade; ari + iron and 
pool it travels slowly over a considerable section of the cast 
; ay . < : 3 eer ee he 
leaves any impurities that it might have contained in them 5 
«The box is arranged to be air-tight, and the pet OS ae 
ns of which the mereury OF any other 114 
Jun., 1001. 
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Fie. 73,—Johnston's mercury interr uprler. 
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red into the inte rior. It has been fonnd that when the proper amoting 


aul Ls ‘or 


a ie ary. place in the pool and a few drops of wood alcohol added, 
7 ie tho: ral { slight explosion takes place, the interrupter will ran alone 
any y aed and consequent oxidation of the mercury, and 


vit pace - sof Eenseerible psig as much as 40 or 50) wre 





—- ——_ 





| wil ee is Reporte wi) Hives flowi ng etieaugh ite silnitie: 4 is oe 
f ie hick and heavy, and the discharge is of exactly the right quality 
| due ee the pees in radiography. When the aleohol explodes in 
a3 . pressure produced, which is retained, owing to 
fe te _ Miaily: of “the box, and the interrupter will run along indefi- 
| = absolutely no attention. If any irregularity of the secondary 
} he pet Gal a8 ane in an onnce 
| or so of mereury: and a dozen 
| ne | or a drops: ‘of wood alco- 
| | OR tose fie pet cock, and 
om mrapter is ready for 
Ul ‘This interrupter 


will 1 i he a long time with- 

o La inter ‘ior leaning, winch 

| vil ‘ithout tal r “apart, by nn- 

: “ft ren ie a ee za the bottom 


ae 


Fic. 71.—Wehnelt interrupter. 


is ready for another three or four months’ use."” 
jet interrupter, a jet of mercury impinges upon a on 
‘Ace, - The jet carries: the current, and the length of contact — 
higetts | to the operator's ¢ demands by elevati ‘ing 
a ute aa elati avely ‘to the jet. The break is instant 
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a8 ELECTRO-THERA PRU Cw 
literrupters, Consists of 4 jar holding the elect; , 
nerd Ss. £. 1016 to 1020). 4 plate of lead an oly te (ilnte 
platinum insulated except at its extremity 4] rade 3 
The freater the quantity of sulphuric ee. 
current and the better the conductor, A steady ae ed, the groa Y thie 
least ad volts is applied to the interrupter. ane Ec caaey : 
prunary cirenit of the coil. Shonid the att 
anode, the interruptions will not he sharp and rec ‘4 not 
ditions the platinum is very rapidly consumed ar 
One of the advantages of this interrupter Fe th: 
or alternating current can be employed, Tete 5. 


On 


ib @ither 4 
| a ee | 
the COnden sey. nil | 


Istanees the 


COntmnons 


11 any 
rheostat 1 
Hats Slat, Aq. 
other advantage js tliat 


t =e i 
allows tremend, MS AMOounts of 
Hn perce to Pass to the ri 


where from littercy 
AM Peres, 


Lo forty 


The number of Interriyp. 
tions in this break Varies [rom 
1000) to 40,000 per minute. 
and is dependent upon the 
size of the exposed portion of 
the platinum point. This ean 
be reculated by presenting a 





,. — 7 ee j 3 io L ' 4) 2 Sie F : 
OS, leila =a a i vite: larger surface either by means 
; re: fe Se ir we Ak te aE ; E ic 
F 3 | of a serewing device, or by 
ba T ) several thicknesses of these 





points in the same electrolyte. 
The rate of interruption can 
be gauged by the tuning: 
fork: or as the result of ex- 
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' et r > : 
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Fre. 75.—8imon fnterrupter, 


perience, the operator recognizing a peculiar humming, musical note. 

A recent device, added to this instrument, 1s a spiral leaden tube, 
which acts as the cathode, and as the sulphuric acid (electrolyte ) becomes 
warm the interruptions cease to be regular, and water from a faucet 
passed through the tubing in order to cool the electrolyte. | \ 

In the film variety of the Wehnelt interrupter, the interruptions 
brought about by the production of a non-conducting film of vapero’ te 
around the anode, The effects produced are, in a measure, proportion’ 


principles re the 


1Jn 1899 Wehnelt, of Charlottenburg, first applied the nbove 
satisiactory working of the X-ray coil. 
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: the thickness of the wire, 50 that the employment of three or more wires 
i be iT i A ; - c : : * . = é' a i ou 
rs different rises is olten expedient. ALost alvaniace is rained with an 
ALL te 
RM. F. of 50 to 1 eee 
fan For short runs a voltage of 40 to 100 volts is all that is reqnired, 


stil. 


buf its employl 
half hour oF AL 


90 volts. The voltage 15 rerulated by means of a rheo. 
rent must be for a brief interval only. To continue for a 
hour would cause the generation of great heat in the acid, 
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The opemtor cnn control 
rthe direct 


The electrolyte ts composer of sm 


| Fie. 76,—Friediander electrolytic interrupts ‘ - 
: tion of Inagneslum sulphate, and the mmole is mnie Oe cara 

| the current for the work in hand by simply turning the thumb-serew. 
‘OF alternating Gurrerits, 


‘armmati-siver wiht. : 
It operates by elthe 


Arie Awele. any evices 
with a stoppage of the mechan iam. To avoid this dl i a Rai ie i BS 
have been employed. Among the most Lu port ant ure , Sia pareve 
phates of magnesia and potash-alum in place 0! me at att ainine a flow 
and also by making the container larger, and through 1 MNT. 
of cold water, This type of interrupter 1s easily semi Me coon high 
nounced disadvantage is its constant Immuinins sound, " ht a z ae 
B. M. FE. has 1 tendency to disturb the vacutin af the Crookes | : 


i? 
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BLECT RO _ npr: 
here oe ys - 
= A is Fath vine “3 cy WZ Ut i ee iF ane a 
n [] MNO rows 1m | ery Ths] ry Tit riet les ar 1] THE RON PG) eA Y A Pi A. It Al I =. Wo 
wOTealIOnNs Of the Wan. . | Slectrolyt; 
(vy Perel th wc. cue : lt W Chine te bee i Vile Bie cy i : . Lt ete ae ve ey a a F a 
Dr ene jesse Suton. —Ty LS09 AT; bs ‘ esr VELP ios HE Titers NTpler, | endings: By connect tig the windings In Series (for soft tubes). the self 
me a, aT ine " iF | r 1, ae “i hs re tri i" ‘k j Ae ovary ie ras 4 , a 
Othe ; itd Simon, of berlin simultan ye Caldwell, of New York | oa jnduction of the primary Coil 18 mach augmented, Ty connecting in 
Her he Pe i et ee < Goel a) . : “ ; Ah, Ah : eh A =) eee as! 14 A cre we Se ri . “ 
wee , a published the deserip\ ion a Isl brid] Independent] y an zs | wullel (for ean In two Brom ps | for tobes of medium density b 
‘ECE, TRE Drinewinla gece. ae Wot new fvne of al- 1 oe Sdich i ~~ oe ea duetion is materially decreased. ‘si 
the Wanare : jes Iple Involved] being the : ie ek electrolytic initey: / self indict | oS ee ree : aay re , ; 
im pe Mubion of thie = - pl Odnet Lon of interry) i | =, The primary eoil Is GOVE! ecl 1th “HL WNsniator of orass, ehonite, pear 


cling ae °y } afin, ete. This coil is frequently manufactured in a varying number 
t nN ef sections or divisions, 50 that it can be replaced at pleasure within 
the secondary eoil, and be renewed, at any time, thus obviating the 


qunecessary expense of providing for the cost of the entire coil. 


eleetrolyty 
Vie at the anerty. 
*) reer ke - : al Phe We 
LO PArAtne Brancteke x [ ° CONE 
tw s l Teo Sess Of a. glass jar Containin 
ro } re ents, a rd " rh a afl a A a! uF I " cr 
4 a ti I ile : ol lend. a wt for the ‘Anode nie] él, 
* Partition of glass or porcelain | cs 


elim bers, The 
Me acid, with 


dilute 3 
cathode. » Stiphu. 


> Other for the 


th CA { we Co ty nef 
we UWO plates and : a » CONMINIng a hole ea. 
‘in ae “1 i a Je iy ra ” = ° J a. of" 7 ta EL? . aj ; a 1 a 5 ii a 
the liquids in ¢] 1 two as bak same time allows thie communic fo ie The secondary circuit must be perfectly insulated ; lack of this most 
= : OP FPOPLIOnS of the cel] TETAS os =e AADC T) of r. | aie A ce - 2 ee Se ae ee Site SEN, fa 
Meee, e cell. RP PAT aus : rs . ‘ovision Will resultin discharges within the apparatus, fusine 
ruphions Is dependent upon the The ireqneney OF The inter. important Provislo 4 PI , {Mang 


the wire and destroying the coil. The insulating material used may be 
paraffin, varnish, wax, or silk. Whatever substance be used, the several 
layers of wires which are already of themselves well insulated must be 
likewise insulated from one another. 


; strength of the 
al erture Pet od, ; i : Thi cnrrent, the sien : 
is cygate) the resistance offered hy the Gleeaieis sua ue size of the 


nature, regulates the nm ber 


[OMG exten) 
of int = pointed rod, Hon-conductine jy 
OF interruptions by inpresci: = 

ptions by Increasing or de 


ing the ealih a Pn, Po Apna > ea : - : 
reneratic : ¢ of the aperture. The elect rolytie action resulis ; ee A wise expedient in this connection has been the device of employ- 
SBeNerathion of 1 lan ie Lest (A OSUUITS 1 the = 3 eg we Pat PAR eee [ee ia cate ae 4y Fee 
bubbles af (anes Of gas (steam ); Which break the circuit: ¢] he ing several short secondary coils in place of a single secondary coil. This 
MVS Are almost instantanennele sc... "EaAt ~~ MMU Desa hie orn Ratton inenlatc mew PTeMYLIT 1 he event of short- 
frequency being somew taneously dissipated and then renewed, their Bee areiice: insores peleh, Meuianlon, Stine tae eee ee att | 
: =f doe somewhat dependent Lon the size of the apertur — circuiting, and the lessened cost incident to replacement. 
PM ee 2 i PCPcire, \ 


The Jumbo Coil.—This coil, owing to its mechanical arrangement, does 
not throw more thin a 9-inch spark (23e¢m, ), thus making it necessary to 


insulate only for the voltage equivalent for that spark length. “This sives 


much valuable space, and if is therefore possi ble to use me ms iron in th 
and secondary, 


More recently the s 
| | ‘ septttm between the two containers has been made af 
perforated porcelain Ajeke ; : a8 been made of 
= Porcelain disks, in order to prevent the damare incident tc 
the inner tube, from the unequal rosa preinat pa Lap ia Un opt el la 
f ie : “eet Expansion Of the glass of which it was 
ormerly made, E » WH 
a shames claims that the advantage of his interrupter (Fig. 75) 
i re r = se a “ = 4 : 1 ion 2 if } 
= ox the Wehnelt is to be found in its being independent of the current 
directic “ ra on Sel li meen alee ne ; 4 | 
rection, working equally as well with the alternating as with the eontin- 
Hous current; because in the Caldwell-Simon interrupter, the watery 
vapor 1s periodically evolved and followed each time by condensation, 


primary core, as well as heavier wire on both primary | 
which are also brought into closer proximity to each other. . Tn this way 
the efficiency is so increased that when running on 110 volts direct current, 
it will push 50 per cent. more energy through a tube backing Up three 
to four inches parallel spark-gap than any standard 20-inch (50-em. ) 


coil, (See Fig. 101.) the value of 


and thus the current is alternately made and broken, a | , sof the primary 
A useful electrolytic interrupter iS Shown in Fie 76 — By means of the variable induct ance or es . “ ry) Bes Me 

Hytie interrupter is shown in Fig. 76. Which is changed by moving a switch, it 1s easy to aus thi ve age 

ae | : delivered by the coil to suit the resistance of the tube beng used, So as LO 
Be cay pect | __ force the greatest amount of X-ray producing energy through tt. 3 
voltmeter and ammeter, 


(a) Variable Primary Induction Coils.—Walter, of Hamburg, con- =) The switch-board is provided with a “nat Kanto 
| 3 ic = , 0 ae er ee of cither the mechanical or ticekess 
structed induction coils with a variable number of sections for the pri- Switch for making connection for use of either the meen 


| 3 - : = . | _ “=| ee | 7 Pe ee ection with the mechan 
ary, 10 order te obtain the proper quality In the seconelary discharge. a; , lytie interrupter, a condenser-switch need in conmech a Ge ARE dis: 
| ical interrupter, a reversing-switch to change PRG OU ET a SO Te a 


| This he effected hy arranging the windings of the primary ecil ina Durl- :é 
ber of sections, and passing the current through a greater or lesser number Ee. charge, and a regulating rheostat. : ainect the tube to the coil, seb 
: Pf of these divisions as he red wired more or less current. Bach of the coil | a | The usual method of operation 18 to conned? | i Sina pee 
i ile. Dues bs the induetanee switch at point muamber 6, macennmin inductance, Cone 
a awiteh so a8 to allow the 







Re ate aa na ho Canneotad ini semes. in two eroups, or in par : 
windings can be connected in series, in two groups, Or Ht ; i. | < ine 
| a: eoul. Ps the interrupter desired, close the reversing thea 

21 A upter desired, current by means of the 


i ee ae ~ form contacts at one side of the primary 
windings end in wires to form contacts af one side ol | Rar mas ee ae Pear tS 
= Upon these contacts are placed pins which su pport plugs, and so arranged i ae ‘Current to pass into the primary, and adjust | 
‘ as to effect the desired connection between the terminals of the coil r regmlating rheostat. 

“ai | oo 
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ELECTRO TH ERAPEUTICS 
" (d) fransformer apith 
frequency ¢ urrents. —] 
describes the 


Closed Magnetie ¢ rent, Foy 
In his wmirable work 
atus by Gaiffe & Co 


SP paratus makes j <i 

aati S TNARCS 16 possible 
nating Current, without Ne 
X-rays 


telot, 
above appar 
ae ik) 

“This new 


rays and fTigh. 
tT] widiother 
ce apV. thins 
: Of Paris: | 
tO utilize ; 
cL Ih interrupter either f ieee 
or for hieh-fre beeesy GltDer for the 
< et Pequencey Currents It ma eek 4 
former. wit] P | 5 = = ar UV CODSISES of 
y 44 ; 1a Closed magnetic circuit, 
of 110 volts. which ; ne 
eS which it CONVErTS Into one 
Che current should pa 
COPrrent produced hy alternating 
oscillation. « Fes ak Sits polarity wi 
ciation, one series of Waves must be absorbed a ne 
tube. For this ete : piipinas Ps ( lore re 
| : ME Ba pul Pose Tw i} \ lara v3] 
the tube in a Manner indicated hy Villard himself 
‘A commutator converts the 1a) 
- ell INVeErts The e 1 | : 
This installation is eq | the SR EUOUS mto an 
! . Pepe anally adapted for high-frequency work. It is only 
n tn a ee i : a fi en S Only 
: ecesealy 50 remove the Villard valves and insert the spark-gap in ord ie 
to euch] st if for this purpose,” mit} . Chey 
Sal ; eee seen Drs, Béclére in the St. Antoine and Chas. Infroit in the 
Salpétricre Hosnitals emnlevin Bee | - 1 Oa siccencs 
Up fons hi a es employing this apparatus with satisfactory results. 
ie = : dB Frat Ty 2S pe 5 ey ee = an 
ie .¢) ss withoud Interrupter,—Max Levy read a paper before the 
Bien Congress In Gerlin on a new form of apparatus in which a hieh- 
tension alternating current is utilized without the interposition of any 
sp eropter or condenser. The current is made unidirectional by means 
i (a Se eo, a hee a : ; 
of a ‘*strom-spalter,”’ or current-sifter,—i. é., & pair of spark-gaps, bv 
means of which one phase of the alternating current is conducted to the 
earth while the other is used for driving the focus-tube. The author 
expressed the opinion that within the next few years we shall see the 
total abolition of interrupters for high-tension currents. I[ have seen 
the Crookes tube well lighted up in his laboratory in Berlin. 
Transformers.—IKoch and Sterzel, of Dresden, exhibited before the 
Berlin Rontgen Congress, a transformer, by means of which a constant 
current is transformed into an alternating current through the agency of 
a dynamo, which drives the secondary current-rectifier on the same 
spindle, Thus insuring synchronisin. A SLep-Up t minsformer with closed 
magnetic circuit is used, : 
The Grisson Resonator.'—This is a device for dispensing with the “es 
ape : aa | alread? onre which 
of an interrupter, and thus doing away wit h the ‘‘make”’ current, hi 
is so destructive to the foeus-tubes. A condenser of large capacity 
| ins | ree rat dt ie ehoreed alternately 
fitted with a commutator, and 50 arranged that 1b 18 charged Me mitt 
: ee ea aera notential “This is connected to the primnty 
to a positive and negative potenti: ity ol 
| —_ ot Set doatian ia eo adiusted to the capacity © 
a a Aer 1 2a] f- duction 15 So sucly uste ' 
of an induction coil, whose sen eae er his is connected to 4 
the condenser that resonance ts obtained. When this 1s con 


Ordinary alter. 


On an Ordinary {, 
receiving an alternas ; 
| of 60,000 volts, 

. SS in one direction only, A« the 
this transformer chanre | 


ns: 


LT Clrreyyt 


Cauchy 
a | hing the 
ves are inserted in parallel with 


alternating enrrent, 


l Archives of the Rontgen Kay, April, 1906, p. 30S. 


brodtetian of 








THE RONTGEN RAY APPARATUS. 1&3 


source of constant current, unidirectional impulses pass through the pri- 
mary. and these are transformed in the secondary to the necessary tension 
required for working the focus-tube. 

Since at the end of each discharge the potential of the condenser falls 
to zero, there will be no spark when the commutator is reversed. We 
are therefore able to use a simple mechanical commutator, consisting of 
a Inassive copper collector, with two rotating rings connecting its plates, 
The enrrent is conducted to these rings by means of contact brushes. 
This commutator is rapidly rotated by an electro-motor. The primary of 
the induction coil is introduced between the electric source and this com- 
mutator. When the cirenit is first closed there is a sudden rush of elee- 
tricity through the coil, the current instantaneously attaining a maximum 
value, As the condenser becomes charged, the intensity of the current 
gradually decreases to zero. When this has occurred the commutator 
will break the cireuit without any sparking (since there 1s no current). 
As the commutator makes contact again with the opposite plate of the 
condenser, there will be another sudden rise to the maximum current, 
followed by a wradual fall to zero, as this plate now becomes charged to 
the potential of the source. The contact is again broken after the cur- 
rent has fallen to zero. The primary of the induction coil is thus trav- 
ersed by a series of undirectional impulses, each of which rapidly attains 
a maximum value, and then very gradnally falls to zero—the ideal form 
of current for obtaining «a practically unidirectional current in the sec- 
ondary. A point of interest is that it is the make?’ current which 1s 
ntilized in this apparatus, whilst the ** break’ is suppressed ; whereas 
in the ordinary coil our efforts have been directed to suppressing the 
“make,” and utilizing the ** break’ current. 


II. Electrical Discharges in Partial Vacua and the Crookes 
Vacuum Tube. 

Before taking up a eonsideration of the Crookes vacuum tube, it is 
well to observe that in a low-vacuum tube (Fig. $2) there is a column of 
luminescence at the positive pole and extending toward the cathode 
which is separated by a dark space (an interval in the illustration) desig- 
nated the dark space of Faraday. In Vig. 83 the magnet, AB, shows 
the deflection of the rays. As the pressure decreases, the luminosity in- 
¢renses in volume, and as the pressure becomes still smaller, the lumin- 
osity entirely disappears; on the other hand, as the vacuum increases, 
there is a marked production of the cathode rays as shown in Fig. 54. 
The deflection of the eathode rays is represented in Fig. 85. In Pig. 86, 
the employment of one concave eathode in the presence of a number of 
anodes is shown. As the vacuum is gradually increased, the base of the 
cathodic cone becomes successively narrower as depicted in 2 and 3, 
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The rectilincar propagation of the cathode rays 15 represented) in 
throws the shadow of the mica cross A 


Around the shadow A’ the tube shows a 
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. 7 A Crookes vacua tube is an apparatus wherein electrical energy 1s | 
4 a | transformed into X-rays. These tubes present various shapes and modt- | 


fications, according to the requirements demanded. The essential in 


Pig. 3.—Cathelo mss, The upper row are concave enthedes: the lower rows are flat. Viewing 
from left to right, is shown the progressive increase im the production of the cathode miys ms the 
pressure le wrduelly decreased. (Rouchard,) | 





Fro. 87.—I[ustmting one of the phenomena in hich vacua,—the receilinenr propagation of 
lhe cathode mvs, (Bouchard. ) 





the design of an X-ray tube includes a cathode of such shape as to focus 
the cathode rays on a plate of dense metal, such as platinum, which either 
is the anode or is placed near to it. 

lig. 35 is the illustration of such a tube, The cathode rays repre- 
sented by the shaded area focus at a point on the anode, and at this point 





(Bouchard, } 


Fro, &5.— Deflection of the cathode mays. 
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rliass give pale 
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Day peak Te -1 | 7 1 pie 
hence this kind of fiiss is not so 
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= i . 
fluoresce in different colors. 


a ep i y en ; _ 
| Phe tube consists of a ¢lass bulb 
- iy Pita n 7 a ‘7 ti 

- CONnLMMINGE a single platinum fice 


Mir eet inl one or more Alomininm- 
fice cathodes. 

The anodes and cathodes are 
connected to outside terminals by 
means of platinum wires which are 
encased by the extended glass stems, 
the latter being fosed during the pro- 
cess Of blowing. Outen tubes are pro- 
vided with an auxiliary anode, which 
is invariably made of aluminium. 

In order that the shadow-picture 
may be sharply defined, the cathode 
rays must converge or be focused bo 





Fig. .—Estential features of an A-ray tube, 


a point, and to meet this requirement the aluminium cathode ee pre: 
sent a concave surface, varying in diameter from 4 to 1 inehi (.o-2.9 ik J 
The anode (anti-cathode) is made of platinum, and may have a varyins 
diameter, but it is usual to have its plane so adjusted as to form = 
angle of 45 degrees to the cathode. Placed 0 oe peau a ae car 
behaves like a reflector, receiving and throwing off the rays emitter ™ ; 
the cathode. Platinum has a high fusing point, and) as Se eaniaile 
this respect to all ordinary metals; its use aS t he tae OE oe aay 
bombardment is because of its infusibility. Very seat eae =p 
he used in its place. The most important of these substitites © 


4 ; : and has a higher 
ium. which is another member of the platinum group and has : 
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fusion point than platinum itself. Osmium, which is also an infaaibie 
metal of the Ame Eronp, migelit her used. 

Alloys of these metals, having varying percentages, are lacy tse. 

These infusible metals are to be backed up by ordinary metals such 
as copper and iron, because the latter are less expensive and chica debit 
vide a large radiating surface and thermal capacity for the cia aris 
the heat produced at the focus-pomt. 

The cathode is made of aluminium, beeanse this metal disintegrates 
lenst. and causes the least discoloration on the walls of the tuhe. The 
Giookes tube contains a: very high vacuum, —one millionth degree of 
ftmospheric pressure. In order to exhaust these tubes approximately 
they are subjected to the action of mercury Pups. When a sufficient 
vacuum has been obtained, the small glass tube that projects from, and 4 
forms part of, the Crookes tithe 1s removed from the pump receiver, by | 
melting it off and sealing it with the aid of the Bunsen burner. 


A, THE VARIETIES OR Types or VacutmM TUBEs. 


fa) Stationary Vaewunm. 


(bh) Self-Requlating and Regenerative. 

(a) Stationary Vacuum.—A tube with a stationary vacuum 15 one 
whose vacuum cannot be altered during its period of usefulness. This 
marks the earliest type. The Crookes tube was originally pyriform 
or cylindrical, and contained an aluminium cathode within a glass bulb. 


| 
The cathodal streams were projected on the extreme opposite side of the | 
tube, producing a peculiar fluorescence. In order to focus and subse- 
quently reflect these rays Prof. Herbert Jackson, of King’s College, Lon- | 
don, introduced the anode (anti-cathode) so as to reflect the cathode | 


rays.' To this improved tube he applied the name “focus” tube? | 
The priority of this modification is also claimed by Shallenberger.” .As 

the degree of vacuum in this type of tube is liable to vary either from use 

or disuse, there isa constant danger of its permanent impairment. If 

the tube be too hard (high vacuum), there is danger of puncture, and 
impossibility of X-ray production. If the tube be too soft (low vacuun), 

the ravs will lack the required penetrability. 

(b) Self-Regulating and Regenerative.—In this type of tube the degree 
of vacuum is changed either automatically or by the operator, thus allow- 
ing various modifications in the penetrability of the rays. This can be 
effected by the action of gases derived from absorbent substances ; founded 
on the principle that certain chemicals,—ceanstic potash, palladimm, 


iJackson was the first experimenter to employ a curved cathode, 


7 Elect. Review, London, March 13, 1896: the Scientific American, April 4, 1536. 
Elect, World, New York, March 7, 1806. 
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, BLECTRO-THERAPERUTICS, 
Perna ganate of POTASSIUM, ete, 


When acm] Ty an oanwil: 
Cow vacaam). An AUXiary bylh 


by liberate gases upon the upplication of hens 
them pon Cool per ; 
7 a 
a i é Fy) 4 a i 1. ! 
In L596, Mr. L. T. Sayen, of Philadelphia, devised 
tube which has heen placed on the mark 


andl réeahbsorh 


i Self- Perinat 
) me ; ef by Queen & Co, 
are as follows: A small bulb, containing a chemical 
heated and reabsorbing it when cool, 


ngs 
me Lts principles 
| SlVing OF vapor when 
tube, and surrounded by an auxiliary = HEED SIN ain eee 
, 7 MeO OY an anxinary tibe, which is exhausted toa + 
of AO resistance, In the auxiliary tube the eathode is opposite the ahove 
mentioned bulb, so that any discharee through it will heat the bulh hy 
the bombardment of the cathode rays. The cathode is connected to an 
adjustable spark point, the end of which may be Swine LO any desired 
distance from the cathode (main) tube. The eoil is connected «as wsual 
to the main tube, which has been exhausted to a very high vacuum, and 
consequently has a resistance equal to ten inches or more of air. When 
it iS put in operation the high vacuum of the main tube, and the conse. 
quent high resistance, causes the current to take the path of least resist. 
ance by the spark point and the auxiliary tube, and to heat the chemical 
im the small bulb, thereby driving off the vapor which it contains into 
the main tube. This will continue for a few seconds until a sufficient 
amount of vapor has been driven into the main tube to permit the cur- 
rent to go through it, which oecurs when the vacuum has been reduced, 
until the resistance of the main tube is equal to that of the spark-cap 
plus the small resistance of the auxiliary bulb. After this only an 
occasional spark will jump across the gap to counteract the tendency 
of the chemical to reabsorb vapor and raise the resistance of the main 
tube, The tube is thus maintained at a constant vacuum while running. 
When the current is stopped, the tube returns to its starting condition of 


Main 
ACTIN 


high vacuum. 
The construction of the tube should be understood before used, 
is as follows (Fig. 89): The large bulb «*R** eontains the main eathode 
= F as | ete : if eet are noected 
Che regulating bulb ** Dts co 


“tl 


and platinum reflecting plate. * is connes 
with the main bulb “B."' The cathode *C”’ in the maim bulb is com- 
posed of hammered aluminium, moulded to an exact curve o such oa 
am on the anode ‘t A, which 15 
emission of the A-rays. 

en that initially no elec 
‘| ow 


dius that it focuses the cathode str 
composed of platinum, and Is the point of 

Bulb ““B?? is exhausted to a high vaccum, is exhansted to 
frieal discharge will prass through it. Bulb” DD? is exhausted | 
Crookes vacutim. 

Within bulb *D” is a smal! p 
COMTAIMINE + 
absorbing it when cooled. 
iat the discharge will hea 


2S eee vied 


1 chemical capable of ny 
A smintl mithode im 
t this bulb Le, 


dion with bulb **B 7? and 
vapor when heated and re 
bulb *!)** is arranged so th 


giving of 
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Attached to this eathode is an adjusting spark-point ““P.” the end of 
sahich may be swung to any desired distance from the terminal of the 
eathode **C.” os ear, tee es a URI 
; When put in operation the high- potential secondary current w ill not 
‘nitially pass through the bulb ™ B7’ on account of its high vacuum, but 
shooses.a path from “Ki?! to “*P,?? throngh the bulb ** D,” heating the 
chemical + the small bulb *‘X,7? causing vapor to be given off and re- 
dueine the vacuum in the main bulb “BY until finally it becomes ae 
aphae that the discharge passes through the bulb “B 
entirely, producing X-rays from the plate ** A. Wis . 

Let the spark-point ‘P" be separated about three (3) inches trom 
7 > Start coil with small current flowing through primary 


terminal ** 1.” : ase paneele, prs 
until sparks begin to jump vigorously between fP™ and * Kk. Then 


ciently lowered 50 











a) 4 
—— a Posttiive 
Terminal 
_--? a” 
CL 
‘4 
K--- 
Mepatiue Terminal . # 
Fa 
B¢ 


Fig, 80,—Qneen’« self-regntating tnbe. 

open the primary circuit without changing 1ts adjust ment. Immediately 
close again for a second or so, the spark passing from ae ‘to ** I 
through and lighting up the small reculating bulb “Dp.” Continue, ater: 
nately, opening and closing the primary cireutt, mlowing the regulating 
bulb “X' to heat slowly until a green light begins to show in the main 
bulb “B.? Hold primary circuit open for a second ar two, close, and 
the bulb ‘' B”: will ‘then automatically maintain its yaennim at the set 
point, the primary enrrent may be increased to the full capacity of the 
tube, while only an occasional spark will pass between ¢P7* and *R.” 
If the bones appear in flnoroseope too black, make the gap between ** P”’ 
and “I? greater. Tf not enough distinction between bones and flesh, 
make less, 

When tube is running properly, the main bulb will be filled with a 
brilliant green light, with a sharp-eul zone through the plane of the 
platinum plate, the upper section being more brilliant than the lower, 


Lal A 


‘ 


(C) Jeff Behary 2021 





be ELECTE 
BLECTROLTY IE RAPEL TICS 


Miller, of Hombure, and & 
a tube, resembling in many 
in that the regulating diseh: 
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- Dueretet, of Paris, have 


Hee | rey 
respects the 


mayen tube, but ditt 
Wee pisses direetly into the 
potash. (Fig. 90.) When the 
| and consequently the 
into the auxiliary chamber. w 
comes heated and emits vapor; this y 


PLO tron i 


main tube becames toa hieh 


. resistance 
the Current passes Sist Lait Ly faye Bent. 


b hereby the Potash Lye. 
ipor diitises itself through t]he 


Thy 2 a ee 7 : | 3 : 1 Pi Le at | fat the 

tat IS a lever that regulates the interval of the spark- 

distant the lever from the cathode of the main tube, the hieher the 
, aad = | "| 


uum In that tube: the nearer the cathode, the lower the VACUUM 
Should the resistance ip the i 


fube, thus lessening the too ere MAA 


¥alt*s 


main tube be In Excess of t 
piles | Me nd te thet ol ti 
spark-gap, the current takes the path of lesser resistance 


J+ 8B C¢ C 





Pie. 90.—Miiller’s regulation tahe, 


through the side tube. The presence of sparks in the spark-gap shows 
that the process is proceeding. Should the vacuum in the main tube he- 
come too low (soft), disconnect the wire from the anode of the min babe 
and attach it to the terminal of the electrotle in the auxiliary ehamber. 
The dischar#e that passes under this adjustment causes metallic particles 
to be driven against the sides of the tube and the general ion of a 
to be oceluded on the electrode (auxiliary). Thus the vacuum of the 
fube may be materially raised. ae 
Tn order to clarify the above statements, it may be stated tha 
auxiliary tube ‘‘B’’ contains an electrode, *"¢ 1 ofa substance cs ot 
give off a certain quantity of gas by the electric discharge gas "2 ee 
it. and will thus lower the vacuum. This 18 effected by oe - ree 
wire ‘137? to the cathode ** 1K" and thus permitting the od era i ln 
. maintained, the dishes 





more gas 
Bite 
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wire #1? from * K** for hard rays (diagrams of the pelvis) is 10-11 em., 
for soft rays (diagrams of the hand) 5-7 em., for treatment even leas. 
The working of the ** Muller reenlation’’ my be observed by the sparks 
passing between i? and 
fie As soon as this 
stops, the tube has the de- 
sired degree of vacutim and 
will maintain the same au- 
fomatieally by an ocensional 
spark jumping over «ane 
reducing the vacuum, as 
soon as the latter shows a 
tendeney to rise. In case 
the automatic way of lower- 
ing the vacuum should re- 
quire too much time, tt can 
be hastened by either ap- 
prouching the wire ‘E” 
even closer to “Ih,” or 
finally connecting the nega- 
tive pole to the loop “°C.” 
In this latter event special 
eantion is recommended, 1s 
tubes easily become too 






tty pene ee 


soft and a hardening 1s 
more dificult. 
Hardening a tube is 


HFA AURORE: BORLEA Al 


effected by changing the 


op ha he or t ‘ ras Pro abe ; 
Posiive pole from *"G to Fig, 31.—Monopal tube, The vacuum may be altered 
ey’ and removing the during the proceaa by the generation of alr through the 
eed 4 7S ees a be dieconnoction of the movable conductor “#4, or by the ab- 
adiathl LP i far off from sorption of air through the disconnection af the movable 
Jal Ge When the enrrent oondeetor HL" The flexible wine 2°" fe mifeed for some 
j acoonds by means of an isolated rox) until a apark leaps over 
, a & kh = = 
is now turned on, it will ta the nuxilinry cathode at "2" by menna of which air is 
Bentter atoms of the metal genernted and the resistance of the tobe lowered, Tubes in 
_ . ; ra ot Which the derree of genertion hos become exceesslve are 
i) , CLEC LPO "ah," 4 
Mf the el etrod J,” thus modified by nleiti¢ the movable conductor’: Has shown in 
reabsorbing peirt ol the us thesketch. Airis generated by the disconnection of the 
, : Thi LeeaTe Hexitle condietor 4" and the leaping over af sparks to 
Chl f i i ei Loe Pr ; 
vt the tube Phis BEV etee “EB, and peoconiingly the degree of the vacuum in the tubs 
requires up to 5 minutes, lowered, Alr ia nlenrbod by disconnecting the flexible 
: tC at a “ ’ re etatice a tite f Trits te tra 

eeore ing to the vacnum,. conductor Hand the redetinee of the tube le ineremsad. 


and may have to be repeated. Tt is not advisable to change the vacuum 
of a tube too often. For different purposes different tubes should be em- 
ployed. Tubes of varying construction have recently been brought forth! 


T Archives of Physiological Therapy, September and October, 1005, 
iF 
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The leads from the terminals of the secondary coil should be per 


: inanlated and sufficiently separated from one another throngh 


foot!) 


length to prevent any sparking between them. These 
not come 1 contact with any conducting material, which 


res must ) 
uburelly permit of leakage of the current. The conducting wires 


suficienthy distant from the eoriice of the tube to preven 
qncturing. Such a puncture is usmally from aspark jumping through 
am the conducting wire to the alactrode within the tube 
Poneture of the tube renders it Hseless, i Some 
cises presenting: at immediate change of color. Sparking occurs between 
the anode and eathode from the inrush of wir: 
two or three hours after the accident. If thie 


in other cases the injured 
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With proper connections there is a steady fluorescence of the hemisphere 
infront of the anode. As the A TRY 


mutator, the current can conveniently be 
4 avi 1 
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inside, manifesting itself 
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proper antl the wrong connection of the 
Riackening of the Tulw.—As already mentioned, blackening: of the 
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‘aner surface of the tube darkened ly 
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penetrathve Pow’ blackening is minimized, and the ‘*Tife’? of thie 
I find the self-regulating ventril tnbo to be eminently 
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Che ‘life’ of the tube depends largely on the amount of its use, 
and the eare in mam pulation bestowed upon it. The metallization of 
the tube interferes in no manner with its working. 

[In regard to the constimption of tubes by the use of sinall and hing 
Inductors the conclusions renched by Albers-Sehonhberg are of the preatest 
practical importance. Tle has kept a complete record of the tse of each 
tube and the eonditions under which it was used, and coneludes that thi | 


life of a tube nsed with an 80 em. eoil is more than three times as lone 





. as when used with a 40 em. coil, The small eoil used in this distiane 

| | was the Dessauer instrument, At the same time he found that the wor! 

| done by the tube in connection with the large coil was more SLOIShCtOory. 
1 In order to ret the desired results with the small col it was necessary 
. use a ventril tube in series with the Rontgen tube, whil with a large , 
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THE RONTGEN RAY APPARATUS, 


Fluoroscope and Accessories. 


™ pe! 


Mae iorosdope, also:called cryptoscope and iristoscope, was devised 
just deseribed by Professor Salvini, of home! Ut consists of a dark- 
amber, having the shape of a photographie camera. At the 
nd is fixed the fluorescent screen; at the smaller end is an opening 
si Hehe examiner's forehead) through which the shadows on the 
Ne Nouny be observed. With a fluoroscope a darkened room if Tinned 
ry. ‘The majority of fuoroscopes are provided with a handle for 
on ne the a pparatus. More recent ones are 50 constructed as to permit 
easy removal of the sereen. (See Fig. 104. ) 
“Phe fluorescent sereen mentioned above consists of a coating of 
platino-eyanide of barium, spread evenly upon a supporting Sheet. A 
| er of varnish is earefully applied, 50 a5 to prevent this Auorescing 
terial from falling off, and likewise to keep it dry. As the fluores- 
. of the screen is not very brilliant, a dark room must be employed, 


a S —— ae 2 
: ee a 
? i = = 


Hotherwise rays of ordinary light will interfere, The strewl being adjuster ! 
in the frame, the chemical surface further protected by isinglass, and F 
he light excluded from the tube by means of black paper, beautiful i: 
ve tube and the al 


‘sh u ows Are portrayed by placing the object between the 
. reen should be kept free from dust and \ 


1 When not in use the se 


en 
ore eh beck 
* a tT 


‘There are other chemical agents besides 


those mentioned which pos- 


, sess fluoreseen cent properties and are adapted for sereens. Thus Edison, iis : 
examined 1800 chemicals,’ found that tungstate of caleium fluoresced we a, 

si ‘times more intensity than platino-eyanide of barium; next im brit 4 
lianey was tungstate of strontium. Salieylate of AMMO niuw (crystals) i e 

ide of potassium and barium; the es 


finoresces ag much as double cyan 
former's fluorescence, however, mereases with the 1 


of the erystal layer. Other substances that line 
hloride, cadmic jodide, ec 


crease of the thick- 
resce under the ae- 
t ion of the miysare mercurous ¢ cium sulphide, 
“potassium iodide, potassinm bromide, ete. i 
a The only two of the many fluorescent salts employed in the mnaarrtefae 
. ture of screens are platino-eyanide of barium and calcium tungstate. ae 
former affords a brilliant yellowish-green fluorescence, the latter 4 less 


intense bluish white. This bluish white fluorescente offers = Sonsar 
' | intensifying - 


phot vehemical activity, and is therefore employed a8 ja OEY in : 
fereen in radiographic work. Under the TMU of ‘the collapsible 
eryptoscope,”? TL. W. Cox & Co., Ltd., of London, have placed upon thie 


Proceedings of the Accademia Sodico-Chirurgica di Perngi vol, fii., No. 1-83 
‘Also the Scientifle American, Mareh 25, 1890. 
—s-* Elect, Review, New York, April 19, 1806. 
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the fluoroscopic screen for a visual examination. 
Lately T devised 5 table that meets the requirements for skiagraphy 
Sterco-skiagraphy, and X-ray treatment, (See Pigs. 183 and 184.) It is 
yeaa | 


e| liorizontal Wietallie tobe 





made of wood, and upon the two paral 


nite 


lic rods move to and fre, the latter Supporting m hort 





vertical meta 
sliding bar of wood, from whieh IS Suspended the tube-lolder, 


i { 
Por RIM 


graphy the tube can be placed under the table, over the table, or in an 
position in relation to the patient's body. The table is provided with | 


The device ean he rerulated so as to be 


an adjustable plate-holder, 

adapted Lo etl’ size plate -40 18 ittnelhed to the vertient! rods, Tris pint | 

holder with the Plite is placed over the part, with the tube beneath the 
| 


fable, or in the sitting posture the plate is placed against the part, and 
In stereo-skiagraphy the plates cin "0 


the tube behind the patient, 
For trentment, ! lies DUE 


changed without employing the usual drawer. 
; ees | : Pre ep 
is placed in a leaden lined wooden box, having an adjustable diaphnig | 
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THE RONTGEN RAY APPARATUS. iy] 


with any required sized opening, which 1s reeulated hy sliding the may 
able pieces ol wooed COMPOS INE it. The bars ane tubines are senled in 
Inches and eentimeters to fieilitate the ense of menssnrements required of 
the operator. 


DD. TuURE- HoLnpers. 


These are of various kinds. For e¢linieal purposes if 1s essential to 
have a stund, in order that the tube my be adjusted to any desired height 
from the floor, at the same time allowing it to project far enough to en- 
able to operator to shift if at ease over the examining table or eouch, 
The base must be heavily weichted, to msure steadiness, and the project- 





Ing arm must be firmly clamped. The latter is made of wood or ehonite 
fo prevent any spark from the terminals passing into the metal and thus 
perforating the tube, Loose elamping must be studiously euarded 
against; lack of this precaution will produce a blurred photograph, as 
the swinging tube is made readily tremulous by the amplification of any 
motion communicated to the stand and arm. 

The nELyoriby of tube-holders slide on a horizontal bar. the latter 
being supported by two vertical ones, or it may have independent sup- 
port from a heavy iron tripod on the floor. The disadvantage of these 
constrictions is that the tube May move or shake if attached to the table, 


iis clumsy to handle, oceupies too much space, and stands in the wily of 


the operator, In offices a couch ean be used as a table. Tt is soft and 
convenient, anid is useful for therapy and examinations. Above the 
couch, attached to the wall, are two wooden rods grooved on their inner 
striaces, A sqnare block of wood slides between the grooves of these two 


rods, the whole being supported on brackets. Attached to this square of 


wood, and at right angles to it, is screwed a movable rod, which by tight- 
ening or loosening the serew can be adjusted to any angle. This last rod 
has a small sliding transverse block of wood through which passes the 
vertical metallie rod, holding the clamp. A similar metallic rod is 
attached ton sliding rod for supporting a leaden sereen, which protects 
the operator, 

Lately | devised a tube-holder in my office made np as follows: A 
shelf, made of two horizontal bars grooved in their interior, is bracketed 
upon the wall, Along these crooves slides a block of wood (the CUrrhLge ). 
To this carriage is attached a projecting bar of wood, whose angle may 
be varied at pleasure by adjusting the thumb-serew maintaining its rela- 
tion with the carriage, by means oF an adjustable serew, a second block 
of wood (transverse to the long axis of the projecting bar) is made to slide 
found froat the will of the operator, Through this latter bar runs the 
metallic rod, supporting the tube-holder, By means of this holder, free- 
dom of movement is so obtained that the principles of the universal joint 
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cll HELIN, 
must be remembered that -the diameter of the ae 


! : Mis ( OOne-shaned 
Mnereases us the distance the tube is placed from the Danent. | 

In some tube boxes, instead of the lead foil. several livers of lend 
paint are used for coating the interior of the box. The size of the ae 
varies in different models, Tn some instances they are made so large as 


to be an meonvenience, while in other cases they are too small te SGCTIne 
perteet insulation. 


iF. DTFAPHRAGM. 


The diaphragm was formerly used for sharpening shadows on sensi 
tive plates. It may be made of metal or plass. with an aperture in the 
centre for the transmission of the rays. In the glass variety, the excess 
of lend acts as an obstacle to their passage, the navs being almost wholly 
transmitted through the aperture. If the diaphragm is metal, it should 


preferably be grounded, to obviate the danger of punetoring the tibe ty 
sparks jumping from it. The object of the diaphragm is to prevent the 
passage of the rays to other parts thin those exiiminedt, 


rRa ' a i = fi in 3 i| 
Compression Diaphragm. —This appliuanee, devised by aAlbers-sction 


1 a ot j ye na i ii i To cheney iy | : art 
berg, CONSISTS ri “5 metallic fib, bien Lng cyye* rel aLpiyo lis il at ae | this [ial 


Lo be skiagraphed, anid thie oiler end so ml justed as to reeeive tlie raves 


1 tte pee we secure immeobibits 


emanating from the Crookes tube. is 
{he part. mechanically lessen the thickness of the strietu 
nation, wud totally exelnde all the secondary rays. 
98 ic illustrated the ordinary diaphragm, wherein 1s depi 
of the indirect rays, (}, affecting that portion of the plate 


rallel lines; this is entirely obviated in thie “ 
ephicche®, (eae ELIS) Pigs 
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‘Transactions of the American Rintgen Ray Socer, : 
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THE RONTGEN RAY APPARATUS. ae 

eases of suspected renal calenli, the employment of the compression di 

aha . i -, Bi = f 5 a 

plireige tn niterially lessens the number of diaphragmatic Movements Ot 

m ' _ = " art . 7 in 

the patient, and as the kidney moves with each movement of the patient's 

diaphragm, the steadiness of tle kidney is markedly increased, in conse- 
a | ‘ i ; ; iv . 
quence of which, a skiagram of a renal caleuls will not be blarred. 

‘The serious disadvantage of the compression (iaphragm 18 the tct 

that ouly a very small aren can be skingraphed at one time, while the 
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Fig. t.—nillnary dinpliren Pia, 


stone searched for may be located ontside the part covered bry the eylin: 
der, This method prevents a negative being taken of both sides for the 
ake of Gompurisom : a most necessary and invaluable guide, 

Although largely used in Europe and America, 1 do not advocate 
the employment of a compression diaphragm, as, with greater refinements 
in the technic, the time of exposure has been so materially lessened that 
there is nm marked derrease of the secondary rivs, and withont the 
dinphrigm | large 1 I exposed for examination on the pelinten, 


IV. The Selection and Installation of K-ray Apparatus. 
A. SELECTION of CTOIER, 


neqnipping in X-ray laboratory several faetors must be considered, 
The scope of the work, the portability of the instrument, the necessury 
expenditure that will be incurred, the requirements of the apparatis for 
the office, the city or cotntiy hospital, and the fiet whether the purchaser 
ay NFL Speciilist or a peneral practitioner, 
he By the scope Of work to be necom plished we mean the extent of i1se- 
Milness of su X ray onttit, A stall coil will suffice for the work that a 
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mended for exciting the Crookes tube, and also for Ween 
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Ben ec a ca see a i eee ct eno) moment, [ then 
surgeon's outfit should be portable Heal tL ee Pa aan SOF 
( 2025 em. } spark world be ‘ . : eas eMnDIoy imap le }0-inch 

Pt ie ‘ ¥ a storage battery. For examinations in 
a private office the use of a static machine (run by an electrie motor), in- 
stead of a coil, is recommended, The expert should have in his Oss. 
sion an outfit enpable cf mecting “ll eTercencies, rt Bhonid’ cansict at 
Pwo eoils and a statie machine, In his private office he shonld have a 
Stationary coil with a spark-producing power of from 18 to 22 inches 
(45 to 55 em, ), and a second coil so constructed and arranged as to allow 
of its ready transportation, the latter to be capable of giving a spark 
from S to 10 inehes (20-25 em.) Jong. This portable coil should be 


worked with a storage battery. 

Portatle Qitfits,—The necessity of moving an Mery appAratis re 
quires the outfit to be as compact and lieht as possible, In the test 
forms of apparatus the coil and accessories are carefully fitted into a ease 
which makes it readily transportable. The combersome storige battery 
must be conveyed separately with the coil, ete. The latter should “he 
io 10 inches (20 to 25 em. ). The more recent accumulators are very light 


and compact. 
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THE RONTGEN RAY APPARATUS. 2th 
The coil can be energized by an accumulator or by the continuous or 
alternating current from the street supply. In the latter instanee the 
transformer is necessary to reduce the enormous voltage. Some place thie 
coil upon the table ; my own preference is to rest it upon a shelf attached 
to the wall, thus space is saved and the operator is kept away from the 


a 
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. Pi, k—ACTION @ TanLe ann Tremm-Ho.ore.—The pulley moves the tibehoider to aod fm. 
The wentril tobe ts connected fn aeries with the Crookes tubs and lemons the “ revere current," whose 
TAI oar be hovered, ab pleas, by Tie opermiLor compremliup, abe disinnes [roi the tite, a teal, 
Which drives a tlastof alr inion gas fame, thos allowing the heating of the platinom to the ventril 


trite, 


magnetic field, The latter method is prevalent in Ciermuiny. The cou- 
frolling apparatus (the interrupter, rhoostat, awitch-hoard, ete, ) should 
be within easy reach, After instilling the ooil, the sonree of corrent can 
a Connected with it by the nae of the awiteh-lhouwd, The switel- bound 
Ss provided with several binding posts, the latter Iewing connected with 
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fhe accumulator and likewise with the direct current. 2A double awitch- 
thrower connects the current with either the accenmilator or the direct 
enurrent. Another switch can be made to connect the current with either 
the mechanical interrupter or the Wehnelt break. For charging the 
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SE , Fig, 102—Authors office outtit. 
we Be ccnmiiiator i bank of lamps is provided ; the remainder of the switch- 
\ ey 26 boaird if made up of the tfises, the ammeter andl the voltmeter, The 
x : anthor's table and tube-holder and method of installation are illustrated 
, = In igs, 100, 101, and 102, 
~ E a ©. POLARITY AND CoxxEcrion oF TURE. 
: : | Next to be considered is the connection of the terminals of the see- 
ies # ondary cou to the tube, Todo this properly it is necessary to ascertain 
, the polarity. The following methods may be applied : 
: (1) np the ends of the two wires into dilute sulphurie acid or 
z waiter, The negative wire shows a free development of pus: this does not 
a ! 2 occnr with the anode, whieh is coloral blaek from the deposition of 
AG} é copper Ox je, 
= = | z (=) Moisten the paper with potassium iodide, bring the poles in 
| 3 ; contact with it; the presence of a black stain indientes the anode. 
| x (3) By means of a small tube filled with a liquid into which plat- 


|| tin wires project; the application of a negative pole is followed by the 
= liqnid being dyed a red eolor, | 

(4) The polarity ean also be determined by the poculinr color of 
the spark on the terminal é¢leetrodes of the scoondary coil: the Githode 
shows the presence of a thick, whitish spuirk, while the anale shows 
several wiry lines of spark of a pink olor, (Pig, 10s.) 
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oS ELECTRO) THERAPEn 


TICS, 


Phe leading wires should te Connect Tod with 

| rt a a | aa" f ial ; 

Che tube boy thy seal Lesineay I. PPODCE tpt... 
2 bY thin, well-insulated copper wire, ‘This es, Mina 


terminals shomld be prov ded, on Cech Side, w th at] er ata Chie 
as ee ry fe staat Hl il Lay rel 
spark-gap, The wires should be SCT rated eae Un of 


ot Cdstaner Cron 
renter than the lenert| 


spurk-sap (where the wires are attached t 


from the tube, and also the patient, CTL Ot he, 


SE The PLE Ly] 
2 + ah wD porter 
ey Direc aha | hefin js : 3 
nections are completed, else there is danger of SC VeGre : 
operator and the patient. Wrong polarity can he es. iv cle} i 

he ee oe 1.7 Wh wa 1 ; ‘ - mgt | LE Ee VITELY ai bet 
thie ob) HOSED aL of the tube, and corrected tiv the COTM INOL ti oa 


After the polarity has been ascertained the ends of th 


a8 the tube phy 
by 2 non-eonductor), The eurrent must mot be 
i] bet | 


“at 
slink Fire | 
ae ii ta) mite 


= i fuilin THE 
Lhe connecting wipes 
thickly coated with gutta-percha to prevent leakage 


connected to the respective terminals. haut a 
SCOTT LER Pies 
: ; ft : Woe wisn possi lle 
puncture of tibe., There should exist multiple spark-; 


fr 7 vat 
pt8 | | ] Tf ae lel | 1s, Hy 





+24nM fd pa thy 


Fld, 1i6.—The pol ity 28 determ | ne) by the wa eta Bae mf the ereark 


this device improves the quality of the rivs and prevents or lessens 
‘inverse?’ current within the tube. After the tube tas teen lt tp, 


call lite te 
spark-cap between the ends of the tube and the brass balls si TU 


adjusted until the best results are obtained 

Advantages of the Statie Machine, The static machine requires 
attention and is nearly always ready to generate eleetrienl energy, 
high potential The current is almost perfectly continions t 


: a r wal ni ili 
iube, and hence the illumination of the fluoroseope is steady. rh i 
th pyc hina 


ation and the penetration of the rays of the Enbe mat 
varying the interval of the spark-pgap (in Sees ). 
may also he used as a therapeutic agent. 
| Disadcantages of the Sate Machine, 
eoil or a static machine for A-ray work ? 
1 the piiee of wok lw 
the statie for 


a toitel fhe herinmer pra Te 


A definite answe! 


t 
hey 
eonaiderce 


piven unless the scope, Kime, ine ecto then 
= j i : 1 pg: 

employ heath fhe Stiitic machine anil thie coil, | il ‘he 
. = | | ‘a = F bal _ i’ ' | i ut ee ad i * 

and the coil for X-ray work. ite qaaertions holt 


peutic PUrposes, : ; 
: the converse ol (hese: 


and demerits of the atatic machine 


the 


; a 
ROE 
ta a 


proatigl Tie 


8 
The static | ries 


ob it 


THE RONTGEN RAY APPARATUS. V0) 


wood for the coil, If the leads are freely **broshing™ the lube may be 
seriously interfered with. These brush effects fill nervous patients with 
fear; hence it is difficult to keep them steady for a sufficient length of 
time required for the exposure. [ft must be remembered that a small am 
perage of static current does not produce the necessiry penet nition for 
cool skiagraplie or fluoroscopic effects of the deeper strictires ot thie 
holy, nor 1s it adapted for short exposures; this can be peirtially reme- 
died by augmenting the number of plates or hy incrensing the speed. 
If non-breakable plates are employed, the speed of revolution may be 
increased manifold, without inereasing the number of the plates, and 
the deficiency is thus overcome in X-ray work. Other objections tinct 
may be urged against these machines are their bulkiness and the sudden 
and frequent changes in their polanty and failure to work in damp 


wether. 


da 


(C) Jeff Behary 2021 


i 
} 
1: | 
| 
i | 
1 
| 
i | 
iy 
1] 
7 
i] 
| 
| 
| 
i 
| 
| | 
1] | 
| 
1 
| 
r | 
. | 
| 
Pt 
1 | | 
i 
i) 
i i : 
f 
4 ] 
j a 
h 
| 
1 
| . 
4 
4 
| 
i 
| | 
| ie 
} 
: 
} 
| 
, | | 








CHAPTER II 
THE PRINCIPLES oF PECHNITC. 
I. Fluoroscopy. 


HAVING briefly deseribed the X-ray AP PMUPALIS goed t] 

; | 3 | | A ee LL ee 
Imam pilition, we shall now dwell upon the metheed: 
pplication, 


, | 
HOUES Of jj 
i, | 


i 
i} its 4 
auAg Le cay 

| 


When conducting such examinations, it is essential, thang] 

Be | 4 i F oe a ee a = ; } a Tent 

absolutely necessary, to have the room darkened so a8 to exelyd | 
| 4 wk. ae fs WE fa 


Dy light. Of course the mys are imvsible. The yr]. 


teen INGLIS employed 
ror detecting the presence of the invisible Rontgen rays are ) i dire 
physical i ites [s, oe, the ability of these MiVs To prodiee 1 fhiore ce] 

; , . 2 SO Te 
from certain substances ; (2) by the chemical effects takine 


sensitive plate, 


ater Pai then 


| For making flioroscopic examinations we Inay employ either the 
Huorescent sereen or the closed Huoroseope, A eryptoscope has heey 
brought into the market which allows of the detachment of the SC TORT 
from the hood, Pig. 104, thus permitting of the use of the forme 
Without the cumbersome attachment. 


A. METHODS of EXAMINATION, 


(a) Sereen Examinations, —By daylight the fluorescence of the sereen 
Is Wholly imperceptible. Hence the necessity of excluding any light 
that might fall npon the screen and the eyes of the examiner. 

The brilliant fluorescence becomes manifest only in a darkenel 
Pow, and, therefore, AS In Konteren’s origina! experiment, in erder ta 
exclude this extra light the tube should be covered with some dark 
inaterial, 

The examiner holds the open sereen in his hands, shifting 1! us vi 
part desired, or it may be clasped to an adjustable rod attached to a Triie 


F pte . afl it ehonld le 
which rests upon the floor, My hen the open sereen is msi . it shoul 
STL LE On, 


brought as close as possible against the part under eo aa to 
bring ont the shadows more distinctly. 

Prior ta covering the buibe, it meat be placed in its proper [1 a: 
jointing foward the apeniwer: 


(rst tells 
| the 
preferably with the platinum anode | ah aqtoscope 13 
patient is then placed in front of the excited tube, (The hee ans ‘he 
need in “| lighted room. ) Tn order ti} mike Ht thorough oe Sh af Aa 
: ed to the darkened eqnaition | ' 
) only ihe (dare 


yar Wil’ 


examiner's eyes must get accustom in 

interior of this apparatus. When usedoM: eRe ONY: ly oivil 

eontour of the part under examination. is first seen, gTACULly & 

ty ihe more distinct details. Long and frequ 
210) 


I THT > {his 
cit exe bons In 


meus hire 
ror superior enel 


eq le. 
nthe & plas horTesee nce shi ielded, oi 
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CTiLOrs, 


the eves, offen producing COMPUTECEIV TTS TeTOTngs bd | 
preliminary examinations this appliance 1s indispen- 


but for deep examinations the open screen and dark room, with the 


‘ein he recommended, 





Fin. 101.—Detachable fuomco™ A Sse, 


With a eryptoscope only one person is enabled to view the images 
| When the sereen alone is employed a gronp of 


cast upon the sereen, 
: hence, the latter's value for 


persons cin see the existing conditions 
Uemonstmitive Pur poss. 

(ly) Preparation of the Patient. —Always remove the clothing of the 
patient from the part which is to he examined, permitting 1 Sonne 
instanees the retention of the ander rarient, which shouled, however, 
iiways be free from wrinkles. Pins, buttons, and any other metathe 
structures whieh would ast shadows upon the sereen must be removed, 
fo prevent an incorrect dingnosis. 

In surgical eases where fine detail work is demanded, it is necessary 
to remove all the garments from the part to be examined, also splints, 
bandages, and powder dressings, as acetanilid, iodoform, borie aed, and 
plaster of Paris, all of whieh produce shadows tpon the sereen, The 
retention of woolen splints, though offering [tthe or ie obstruction bo the 
rays, interferes with a thorough examination of a part on aeeount of the 
immobilization of the joints, the ends of fractured bones, ete. ‘These 
splints aet as stays and do not permit of any movement of the part or 
Of the close approximation of the sereen. 
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(©) Posthian of the Tube. 


thie ‘ 7, os | , 
nol hi | tlie holder ah Elint the platinny 
ppl py o 2 po : f tt | ki 
centre, causing it to fluoresce equally, ‘Th depaie 
tally. ns 


— The tube shonld lw 
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i te a 
Chilly CHinpiea [ 
DOlnits bij thie ' a 


line and not obliquely from the tul nays should pass | weheen's work the patient is usually brought closer to the tube than when a skit 
be Ee to the object. Wh, 1 7A Straigh gram is taken. The shadows on the screen may often be sharply brought 

i | ay 1 d _ so i 1 - ates , : a i a mg 4 ak i pig ih _e 

ATLL ype this ont by a careful and systematic adjustment of the distance between the 





patient and the tube, 

(ad) Position of £ vittent,—Lhe pK 
the fluoroscope in the lying, sitting, or standing positions. ‘ 

(e) Size, Shape, andl Intensity of Image on the Sereen.—The X-rays 
ue The shadow thrown on 


afient may be examined by means of 


diverve as they are projected from the anode. 
therefore, will be larger than the objeet itself. If the object 
the tube the distortion in size will be increased, The 
further the flueroscope 1s separated from the object, the larger but less 
definite will be the shadow cast. If the rays do not fall perpendicularly, 
the shadow on the screen will be distorted. ‘This can be well ilhustrated 


the screen, 
is brought closer to 





by the following experiment. (Fig. 105.) 
Take a lighted candle and hold it fifteen or twenty inches (38 or 51 





|! : i‘ : a = ye 
| em.) from a white surfice ; between i and the candle place a coin. Upon 
7 moving the coin toward the white surface, its shadow becomes smaller 
| and smaller as it is gradually made to approach that surface. The re- 
| verse occurs when the eoin 15 moved from the white surface toward the 
candle, Upon altering the plane of the coin a shadow of different shape 
! is produced. When the rays fall perpendicularly on the surface of the 
| coin, the shadow produced will be cireular, but when tilted so that the 
{ / rays strike in an oblique direetion, the shadow east will be elliptical. 
The change in size and shape of the shadow can be accomplished by al- 
| , tering the position either of the source of light or of the object. ‘These 
a, principles are equally true in thioroscopy and skiagraphy. 
o The intensity of the shadow on the sereen, even of the same kind of 
ar Ine =_ structure, will vary in different individuals. Thus the shadow of the 
poate ste nea STUDY IN SAD Ww DISTORTIONS iF Luo eco On SKRIAGRAPIG) WiTit Cont vt | ilt al : (| = iT] i ‘ li ‘ke i} ‘ t| , ; riy c hv | child's thorax 
“at x's JENSITY DIFFERENCE.—A, Anode parallel with the photographie plate, B, Axia of the tube Syria TELE lorax will be darker (han thal gies eae emer nue [ett | 
| . pam : SRE cating S nie midway between the above positions, This difference in intensity depends pon the degree of penet rability of 
»athier Position of the object willl throw the same shadow; the darker portion [rilicate the atance of j ld ‘OS } ivi 
re - ‘ I : : Se L k “| wi au Lil ft 1 " i | VR, I i ing f ‘qe 4 i i | . i it ih at 5 ‘rh i | if E thi r * 
i - denser portion, whether the vertex Is up or down. 2, Shadow smaller and denser. 3, kame object the ry the distance of the tube from the fliorescope, mn | the relative 
slightly enlarged. 4, Cylinderor bone, Shadow denser aot the extremities, becatise the niys titel tm) thickness of the yprart. 
tibet Inore bowalanene at this positions, ®, Metallic cylinder, Topacertain the perpendicul liv a Uae The operator shoul be thoroughly conversant with the normal 1) 
Py Cro wires are placed upon both ends, when the shadows of the latter will superimpose ie meinnce af the naris. so that | An U8 his knowledge as ; andar of 
jHate or fuorescope. Uf these shadows do not superimpose, the mys are taking an obtiyte COE pPenOce of The Sih Is, 80 that he con use (his Knowledpe as i STC Of 
fc, Ponny on iia @lge, The shadow line ik dense, na the mys traverse much substance, 1, Pulte I COT Parison for the corresponding alfected part i the sume individual, 


ofthesame. §, Fracture of two bones, The shadows, being superimpose], coat ma very dense alain ; 

9, Rays traverse through lets cubstance when the bones are tongitudinally arranged, and cast les cen t | 

and separate shadows. . ADVANTAGES oF FLUOROSCOPY. 
The method of using the finoroscope is simple, inexpensive, ‘and 

rapid, and allows of immediate comparison with the corresponding nor 


mal part. The mobility brought about in the strmeture ther exe Ek 


quuse the ry 


thorax, for example, the tabe should be so positioned as to 
i field meat 


to fall perpendicularly upon the sereen. When examining 





1. hie 4 F + to wylarre a Th te kat ra i | wo mee 7 a lai Fi Wve 1. . = Lar } : : ee ? = 
the first, it is advisable to have the tube remain stittonmiry, and fo tion permits of its study in different positions, In examining certain 
the patient as necessary. a tat, parts that are in constant motion, as the heart, diapliigm, aud thorax, 
Experience alone will guide the beginner as to the distance Oey ee a study can be made of any abnormality in their movements. 
| F He te en , ariveiciay) for (noroscople 
able for producing the best images upon the sereen, For fl 
” 
——" 
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ELECTRO-THER.« price ~ , 
) HERAPBUTICS. PHILADELPHIA HOSPITAL _ a 
C. DISADVANTAGES oF FLUOROSCOPY PONTGEN RAY LABORATORY, RECORD OF DIAGNOSIS, 
f tot a 4 | F | Natlvity Atonth Day ; 
One of the limitations of this method js that the 1 | NAME ADDRESS aera = | 
i oe 


nent 2 ee ‘4 Pern io 
} although “Tribe Lines ord is iy 











i : | a 
Weight lhe. ¢ Department Referred by 


rh) le Wisiele | Ort Ae Cit 
MnMminntinane (len ees ee . oA IT Drolornen LH epy MMe _ | Gingle = . = Pee 
exminations the patient is liable to he py ae SHECG Oxpostires cs, 2 | SE vewnaie | Married | Height Ward Ades 
may befall th salen MPO” and the < Or 
an fell [et We ODerihor re hands *) rel eves - ( * tl Tha LTT lft, — 
1 pars! ® 1 " wip OP His "PHYS " | . hi Previous History 
neve! Grn play the fuoroescope hain feria 3 reason, Tj presey fe | Previous History 
rey... ’ Ts Oh eed Aa ba er | : | 
Chicker parts, as the adult abdomen the 3 1 1S use five Years’ amp 
J ae ari des 1 | [i = a ty) bial t] ry le ; let Ae pee 
mit of satisfactory examinat; : Me SKI, do Date, Place, 
| naan lactory examination by this method The « not per. ‘ Se rer cles alee 
certain fractures which present no displacement of the f “aMe 18 trite of RCE 2 leet 
eo at wher | < 4 : * = ! A i l qc 
imetures ), also in detecting and loeat : SS Dents (fisstirpd rH 
,  " OAT Le Siisl| foreic . Fart of Organ Involved 
soft af ret wres =e : = ir err lig iW lies. \, : 5 ES as 
eet ures present varying degrees of density. the nr AS the =) ea 
b , f a fa ; | Ear , : Wa he DP ESO Tc me (li TEs ne heal 
iL he, bin ors cot muscles or of i] PreK Ae I SAS] ray at | yaboa 
‘) Se i ae er L . at LIM, GLC. , Jere S| he different; i | = 4 mick 
owing to the affected tissne having only a slightly different densit id 71S ks 
hat See eae sa tax lithe mat ensity fy 
that of the surrounding normal parts. As the penetrability of th Me = a 
‘av wie : : : eee . rie J UE De rare sunteal and Microscopical 
cannot be controlled. a Me eee RE aah is Ys Chemical and 
: OK controlled, and the varying degrees of density confuse fia ace 4 examinations 
t le differentiation by means of the liuoroscope becomes at once yy ‘ “g | REMARKS 
dificult and unsatisfactory. ag SSN REBAR = 
4 = = 7 Diagnosis made from Skiagram or Finoroscope 
Technic Employed in Diagnosis. ar Stereo-Gkin graph 
II. Skiagraphy. I II gOS = 
APPARATOS POSITIONS OF THE TURK QUALITIES OF THE Ra ¥" 
Pies eres te Saori : PATIE Mi OF RLMSURE y 
A. SYNONYMS, DEFINITION, AND NOMENCLATURE. peinll eal i — f 
pi a * an E lg . my | Warieled a ci Aa [Hitnce of Amieic L ane ee ing? ta the = 
Skiagraphy (Kontography, Shadowgraphy, Ixography, Electro- | deca Eri Whim Rnek 
: a Eee |, et Mies "4 = " em i hai. : i ny it inch Wadia Arig. 
graphy, Skotography, Kathography, Fluorography, Actinography, Radio. | Keralving Plates a ey Talay et Teduiced 
i i } = | ae = | : I Chik mein OT tlhe Foal See a fe = fa hip ee 
graphy, Diagraphy, Skiography, Pyknoscopy, New Photography, and | Number inch ie alibi | 
aes a albeit - ] | Sarr | plameter aimee eae ° 
Blectro-Skiagraphy) is the art of photographing shadows on sensitive 2 Sal aGarend 
= a Tes mr a tes eee - ach a | PMITIONS OF PART 
plates by means of transmitted light. The Kontgen Congress in Berlin E esr htan inch | 
of Dera 'e Beale 


\ Length of Sperk-eap Andere pier he fui 


on May 2, 1905, adopted a uniform nomenclature for the use of the Con 


; - 2 he * r a te Oa titel ' nhl fach om Laleral Degree ial bee a a 
gress and for expression In writing. The following terms will be used ‘abt | ne Fines Lam Cel 
care ry ; ; re, a ; a an i a | Aawojee ilar Vinbin 
in the future: Ronteenology, Lontgenoscopy, Ronteenography, bales | & meres Citendie iene of Hapesure 
ae * a 7 sat eursn oa : iL Teas! reel, Sane bigaal Dhecudaie er. | aif 
. ic 5 a : : % Fe ii ibs hae “F rh | i iF q ir. [ eset [ ils Qe Las , Cine eey i att a ah Pacer arr dette 
Ortho-Rontgenography, Rontgentherapy, Rontgenizing ; Tree ao me = rent eran a 
: : ae. Wiacn at te Wt @ | Tranefrmer 7 
new nomenclature, but | ill hardly endorse 11 | bv [14 i aa ul ‘ ery pet urnilerny Sal dee a itl Pars 
BA, oie. he . ee ‘ wadd, n ries Warten rae 1 
“skiagraph’’ and its modifications are more easily pronownes | : — —\j 
' : + 4 N 
; : : ] \ a | 
sneral. and more euphonious. eT | Tength of Bparktsp | Wak or witht a ia 
pene! ul, aunt I i I waved s ECT ar T | otogrrapl eynitl fl ak [pet aph ' Be | ige fi ii shea er fai. (ant : OPERATOR 
The differentiation between an ordinary Photos” sitive plate ih... | Neale 
| - ‘ A 7 eyarge THI" wlieed qith at bet bel Oba pars b | Viewers Vartetirs Cer of unaler-espareet 
Be a A nioLto repli 1S iL PTL I : : mars LE - oe Levedoqerd, Wathen 
Retell : reflected from the surkice of the hye | reve 


Se eof loterrugdione Vitis Wegulating Simi of Mints 


| then diverge 


ali. Dhiyilece : ™, 


er ML 
bile, AUTOPS' 


Mechantral 
Mercury 
| Welinrdt 


| Fant Ti H rE Lah z 


in a camera by ordinary light, eet ee 

A ew Li | — : “ee ag . 4 re | 
alline. thus producing 4 reduced size of the imag ry that 

and falling, Vo. ig picture, and we see ONT 


: a a photort: is a “reflected” when the 
Therefore, 2 photog esas foward the optical perimete doug 


GOOLE TURE © 








7 flim ; 1a ney + in, 4 f Calibers 
xi af Tee that 1S Licht Ol hore an PLT a a etl 
part of the object tm ymarent, the refraction obsenres the cl Sinem 
fet bh tat 4 mak ry ‘ ——en fh = 


object is opaque ; if trans] 
the farther side. 


Piagtorte madé by Pirecter 


or lope 
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at a TRO-THERAPERUTICS 
In skingraphy the N-rivs emanate from 
diverge and pass through bodies opique { 
relative shadow of the object on tiy 
merely an actual silhouette. 
transmitted light, 


Hsia pone | 1 


(} Ordinipry liohs 
i ak rh ; t | fs ’ 
i Sensitive photographie 


Trl. i 4 phite, 
The skiagraph, 


TTL . 
* ; 7 lee] iy 
Before taking a skiagram, determine the best nase | 
can be secured, by first employing the fluoroses Beet 
for it the sensitive photographie plate. Spe. 


OPCW reversed, - 


Postion i 
mM thd then syj 
Chin thie litter thie 
| ‘e., the bones will] ap pee 
Sot structures darker, due to the : 


lial 
SUbUting 
LIL erg 
White and the «. 
fact that in the bones nore 
and hence there will he decreased oid: 
Sean When a photographic print is an | 
negative, the appearance will he identicn] with the 
(Hereafter the term skingraph ov skiaqram will ) 
positive, and the developed sensitive (1 
the Hegerive. ) ; 


Cast wil] 
SUrPOUNE ine 
absorbed, frwer penetrate, pada 
the photographie plate. mite 
ron this 
hioroscopic iii 
be ses | for Lhe Brine 


hotographie) plate will be tarmedl 


EB. Tae Patrrent. 


History Taking. —Tt is advisable to take complete histories of all eases. 
I employ the accompanying blank in book-form in the Philadelphia 
Flospital and in private work. Tits main features are. 
“ase and the technie emploved in each instance, 
Preparation of the Patient. —Expose the part to be skiagraphed hy 
removing the clothing. 


the history ol the 


lf the part 1s an extremity, have it totally bared, 
When examining the chest or abdomen, should the patient: be chilly or 
complain of the unpleasant sensation eaused by the plate, or be abashed 
at the thought of completely disrobing, the wearing of an wndergarment 
may be permitted, or the part may be covered by a sheet of white linen, 
care being taken to remove buttons and pins, and not permitting any 
wrinkles or creases to exist in the field to be examined. [f a part of the 
forearm or lege is to be examined tor fracture, dislocation, ete., api ints cin 
lead water «nd 
hed in am bared 
infection 3 
eb 


dressings of iodoform, borie acid, bismuth subnitrate, 
laudanum, ete,, must all be removed and the part skiagral 
condition. If a compound fracture is examined, ayotd 
covering with al thin sterilized CoOL’. ln exe ie ic een 
purgative should be administered ten or twelve bones ae cae sida 
nation. The patient must not he permitted to indulge es Pe at 
previous to the exmmination. The nrit ry JE ee renal ni gaa 
fore being skiagraphed, for calcull, and zt rectal Onn ae ee : 

of the stomach may be readily outlined by Be aso iaation 
doses of bismuth subnitrate for two weeks prio Sieber De tovtable 

; Position of Patient, —The patient should be place 
position. It js sometimes not possibl 


west Large 


i? fig td = if i rij 
e to do this, henee the necesst!, 





' 
1 
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bnt without sacrificing the results 


eva . examination rapidly, | naeree . 7 
LE Line tlic t essary posit ion for the patient lia 


In order to ascertain the nec 
with the (lmoroascope. i, ran 
‘“arious positions 11 skiagraphie work, 

the various clinical conditions, They 
or lateral, recumbent, dorsal 
dew of the part that 


desired. 
ocenpy first examine 
The patient may Assume + 
which will be dealt with under te, 
are: the erect or sitting, anterior, Osan : ype 
decubitus and ventral, named after the posit By ’ 
fc in contact with the sensitive plate or ROK OSes: oe Son canevane tite 
Tremobilization of the Part, — To obtain the SEMIS se | ay hls bee 
plate, the patient must not tye penmitved alice ihe eee as a should be 
or failure will be the inevitable result. Those that i " ’ es a ne 
previously instructed to ignore m HSCS, ashes, ies lie ; ates an 
during the examination. It is better ior econ oF Sin aes 
wider-exposed plate rather than one that is blu teste VY ae : if the tae 
be independent of the patient, and be caused by the shaking of the | 
or the table, or of both. nies 
The part to be examined may be held preety es 
although T seldom find this necessary. . 
| movement of the part (the result 


yosition by firmly 


In cer- 
strapping it to the table, 


- anene sein fractures, where there 1s 
tain cases, 25 in fractures, where | Sar ea pears 
of muscular spasm), the annoying Symptom Wavy be met by steadying 
the limb with sand-bags, ete. When it is found impossible to keep 
children aud the insane under control, resort must be had to hypodernne 


injections, or to the administration of an anesthetic. 
C. PLATES, THEIR PREPARATION, SIZE, AND PROTECTION. 
The plates as sent by the maker are not ready for use; hence it 
becomes necessary tO assort nod arrninge them in a dark room, 50 bere 
: : aaah Be rita & Phas ey 
they may be conveniently handled by the examiner. Place the plate im 
a black paper envelope, which in turn 1s covered by a heavy hee One 
: ini col hit wi » affected’ by the A-Tys 
this prevents injury by light, though 1 will be affected by Gh ye 
The size of the plate depends upon the 
dimensions of the part to be skiagraphed ; those that T usnally employ 
are one size larger than is absolutely necessary, The plate should be 
damage from perspiration or other excretious 


with as pfreal ease is desired, 


Wrotected against breakage, 
7 tie oily, curiel fireman bent: To insure aginst breakage, 1 should be 
jalnceel ever a smooth board, as T find that a plate-holder is objeetion- 
able in preventing the approximation of the plate close enough ta the 
fart to be examined, this preventing sharp definition of shadows. 
Between the patient and the plate | introduee a blotter or a sheet of 
aluminium, oiled silk, or celluloid, which prevents injury from sweat, 
Hine, ete, For the sake of comparison, it is a wise provision to hive the 
plate large enough to take both sides of the body hips, shoulders, ete, ). 


For this purpose, place the tube in the median fine of the body and take 


(C) Jeff Behary 2021 





rr = 5 ee 4 
218 ELECTRO-THBERA Pry 


TICS, 
both sides with one exposure, This obviates {] 
i i : n ; ae 7 
If the two sides were fnken se 
Hons world be different. 

With the part, owing to 


error Thhst V1 
: piritely, when in all proba| 
\\ here tine plate COLEL ELT he 
CUrValiire of tle 
extensor surfaces of the elhow. 


onli es || 
ity the tog 
brated) . 


ty 
litter, oe Cayy 


ey 
: Lhe lisa ayy on 
Hy Common with Ol lier 
plate Shiouled he placnd rs, 
felatine Site up. The 


| : Or on the spine, 
I at times resort to the use of a film. The 


or finder the part ¢xamined, with the 
be as nearly centralized on the Plate 25 possible, so 
ant onthining shadows directly in the cont 
fall as nearly perpendicular as possil 

Data on the Negative, 


EL Ts 


MAL Shiovigiy 
us to il fle 


i impart 
re of the Plite, J] ay 


“V8 shiny 
ble, Ml 


-It is always advisable that the pl 
marked so as to piard against errors. The method of 
that [employ consists in placing lead letters 


Lt Slioulid bye: 


Dlinte Ar kine 
; “aie Hum bers ith Teveran . 
In the corner of the plate, designating the part examined. the 


the name of the operator, and also the Hime of the 


ay ie 
! dite, 
| Inshitulion, The 
letters and nium bers employed for this purpose should he 
not occupy too much space on the plate. When exposing a part ] 
usually indicate on the plate whether “right’’ (R | 


SInail, S098 to 


, OF latte Ci. 
Mi hen making RS thin UNG @X POSire of the same part, [ usally 
Indicate the number of separate exposures consecutively by placing 
on the plate the lead letters, A, B, and C. In medico-legal cases ap 


identifving mark is most important. 


LD). SELECTION AND USse oF THE CROOKES TUBE. 


The Crookes tube must be selected according to the requirements of 
the case. Thus, the *‘hard’’ tube, which produces a greater degree of 
penetrability of the rays, is adapted for the thicker parts, In detecting 
the larger foreign bodies, and in taking a negative of a fracture through 
a plaster cast. In making skiagraphs of children, where their move 
ments would ordinarily blur the negative, the short exposure required by 
this variety of tube is a marked advantage. ae 

When soft tissue differentiation is to be brought out, as in 69 
graphing a muscle tumor, a eyst, a small foreign body, or a tubercio™ 
focus in bone, resort must be made to ™ mediniin ce 

The consensus of opinion among thie profession Is tbat ae 
desirable for skiagraphing soft tissues in order to 0} i Timid tubs r 
differentiation. But I have abundantly prov eeu _" be attained. 
short exposure, and proper development, the nue ene o. | aakig 
The advantages of the latter method are: ee eee Ae 
brief, the liability of movement of the ea Ba es longer exposure 
less liability of penetration than wath i BG ae kien that no »-Tay8 

Pasition of the Tube, — Some nace See a ao oxis in this 
are produced back ef the anode, others assert bhat bi, 


Poreven " liard ” tubes. 
«soft tube 


tissue 


ex OSsture 


ore 1 


or 
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position but possess very little penet Wet Hh power, As 10 wheter Vi te 
are uniform in penetration in the active henuisphere, 22 il they POsSt as 
point of maxim intensity, is another disputed (eS ELON. | Buen eng 
Londe assert that the intensity of the rays varies al the active hemisphere 
in different tubes, and in different Kinds of the same tube. In STG 
tubes the most effective X-rays are evolved at right angles to the axis o1 
the tube: in which case the latter must be placed parallel to the object 
to be skiagraphed. In other tubes the zone of greatest Itensiby is aba 
right angle to the plane of the anode, when the anodal suriace shoanld be 
in the centre and parlel to the object under examination, IT preter ah 
position intermediate between these two. (See Fig. 105, C. ) 

M. Bordier'’ says: “*The direction of this principal axis, along 
which the Réntgen effects are at a maximum, must be determined sepa- 
rately for each focus-tube, and it evidently lies in the median plane,—ti. ¢. 
i the Pine PARSE through the centre of the cathode and perpendicular 
to the anti-cathode,”” 

He placed a series of pastilles in an are, having for a centre the 
focus of the anti-eathode ; the direction of the principal WXIS Wis riven 
by the pastille which was most discolored, 

In experiments on three Miiller tubes tested in this way 1b was 
found that the principal axis made an angle of 70° with the line passing 
through the centres of the cathode and the anti-cathode. 

Form of the Ray-emitting Area of the Anti-cathode,—Gocht,” in expert 
menting with a pin-hole camera, succeeded in photographing a luminous 
area on the surface of the anti-eathode, the miy-emitting area having a 
pyriform-ovoid shape. THe asserts that the angle between the plate and 
the anti-eathode at which the spot of light is most cireular and there is 
least penumbra is not 45°, but nearly 6°. 

Direction of the Faye.—lays emanating from Crookes tube should 
fall perpendicularly, To prove this, place a metallic cylinder, 3 or 4 
inches long, over the plate or on the sereen. If the rays are perpen- 
dicular the shadow enst will be cirenlar; if the rays are proceeding in 
an oblique direction, the shadow will be elliptical or the shadows of two 
cross wires on both the ends will not be superimposed. (See Fig. 105, 5.) 

Distance of the Tube from the Plate,—The thicker the part and the 
greater the extent in are: to be skingrapled, the greater should be the 
distance between the tube and the object. This distance must be 
measured from the anole to the plate, and is usually about 20-24 inches 
(50 or 60 centimetres), Where any movement of the part is likely, it 
is preferable to place the tube closer, in order to reduce the time of 
Cx POST, 


TArchives of the Rontgen Ray, Jone, 106, p. 7. 
eUtil., April, TW, pp. S12, 
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prolonged MUESt te th 
Pe 


IS nS thick as Chie 
beennse Lhe forme) 
by , due to the contained air 

(uality of the fiays.—Rays of hie} : 
a shorter time of exposure, ani s 
decrees of penetration, 
a minor par 


a lomen. hie 
IS Tore @asily pene. 
' | i Lr a] , 1h 

Lderree of penetrability wil] Pedy UN 
COM TAP lee we : 
nversely with rays of medium, and 


Che sensitiveness and variety of the plate 


5 WO Plate lias thus fur | 
A-rys only, 


li Wy 
play 


Cin the time of exposure, 
en tonne 


that is specially sensitive to the 
fitensifuind Seve fyi 
a i Pee to j a 4 Lt! oF Ope hg 1 
LY Sereens. “Intensify Hie SCTeens are intended to shorten the 
| | ne im contact with the 
screen of fluorescent substance. the latter 
sensitive plate, 


time of exposure ly polene 

| photographic plate a 
acting like ordinary light on the | 
It must be borne in mind. that the 


; . i rrundlarity of the 
Nnorescing surface reduces the 7 


5 ng definition of the skiagram, at the same 
genes onlibhing details Of the Siiiller bony Struictires, aed the necessity 
Of either using color-sensitive (orthe-ehromatic) plates 


See F , Or first eolor: 
SCNSIT411 rf miling ry 


Plates, since the best sereen fplatine-eyanide of 
barium) fluoresces with a yellowish-green light which does not greatly 
ailect ordinary dry plates. | 

I have conducted experiments that lead me to the belief that the ratio | 
of CAPOSUTE Necessary With an intensifying screen to the time required , 
without the screen is as 1 to 45 or6. This screen will markedly assist i 
the reduction of the time of exposure in fractures and the presence of . 
foreign bodies about the thicker structures, such as the hip, the pelvis, 
and the abdomen. Of course by this procedure we suerifice the fine ile 
tails of the softer structures, and for this reason [ have abandoned its us 


EF. PREVENTION OF SECONDARY OR SaGnac RAYs. 


. Sadat, 5 aco nelary 
When the Réntgen rays penetrate bodies, the so-enlled seconear, 


' a ryr wn s'o ey pyar rire} 
rays of Bagnac are produced in the tissues. The rays bemg prem 
the secondary rays will in turn prodnee rilyvs elled the tertiary. 


Wey 


a 
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This diffusion or production of secondary and tertiary rays will be 
nerensed when the time of exposure is increased and when the part ex- 
amined is of considerable thickness. In order to prevent these useless 
rays, Which so offen Cause a forry appearance on the negative, Many 
devices have been suggested, principal among whieh are the following : 

The Leal Iris Diaphragm.—By the method of Albers-Schonberg, 
—; »«. hy means of the compression diaphragm (Fig. 99),—the pri- 
Racy rye are largely cut off, with a consequent lessening of the sec- 
ondary rays. The irradiated area is diminished in size, and the 
depth of the parts is likewise decreased, through the pressure exerted by 
the compressing action of the diaphragm. 

Robinson, in Holaknecht’s laboratory, modifies the above by pressing 
upon certain parts of the diaphragm with specially devised metallic nods, 
in order to make the diaphragm conform to uneven surfaces, such as the 
ankle, foot, knee, ete. 

I have seen Contremonlins, of Paris, applying lead plates against 
the flanks and chests of patients, to prevent the disappearance of the 
shadows of soft tissues. He demonstrated the value of this method by 
employing these plates on one side only. The development of the 
negative showed in detail the shadows of the soft parts, while on that 
side where no lead plate was applied the shadows of the soft parts were 
invisible, 


III. Photography. 


The photographic processes involved in the production of a nega- 
tive from a plate that las been exposed to the X-rays do not differ from 
those involved in making ordinary photographie negatives. Experience 
in this branch of X-ray diagnosis is absolutely necessary, hence steady 
and continuous work is essential, in order to become familiar with the 
many intricate points which so frequently arise, 

Dark fioom,—The dark room must be absolutely free from ordinary 
light and so constructed as to allow of rendy ventilation. Both of these 
reqnirements may be met by utilizing a zig-zag entrance. The room 
should contain trays, eriulunates, faucets (for lot and cold water), and a 
Stitable box or tank, enensing vertical grooves, for the purpose of * fix- 
ing.” As the process of developing, which we shall presently deseribe, 
produces a staining of the hands, and sometimes a dermatitis from the 
action of metol, the use of rubber gloves is desirable, After employing 
them for ashort while, the operator hecomes accustomed to them. When 
the developing is completed, they should be thoroughly ringed in water 
and hung up to dry, 

Light,— When developing, advantage muy be taken of the ruby lan- 
tern or incandescent lamp, properly shielded. Daylight, on oecount of 


a! 
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Phy node Pressure (iT) the individual phates, As to the number of plates 


| The dry or anhydrous chemicals are about twice as strong us the 
fo be kept on hand, T recommend not more than a mouth's sup ply,—the 


erystils, inl pier rerai, 
operator, Of Course, mush be roverned by the nmount of work lie is doing, 
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Combinations of hydrochinone with metol when too old) should not 
be used, as they would canse the neeutive to present a “streaky” or 





ates should not be Hnipacked from the makers eases and placed if 








the regilay X-ray envelopes until needed,—this precantion grirds against | “blotchy” appearance, 

fogging of the plate, If the plates are to be stored in the liberator | he one solution developer of rodinal is convenient and em 
where the X-THy apparatos 18 located, a wooden closet, earefully lined vauheat he especially When employed for two-sided films or plates. ; This 
with sheets of lead, should be built, to avoid the damaging effects of the agent Keeps well as long as the containers are kept filled and tightly 


corked, 





PaVs OPO) the plates, If stock POEs The storec| fit it LpOIN iE reel, With | ia 4] ie aoe rt 7 aan, a levelonmt 
they should be protected against the rays in exactly the same manner aniie as a oe Ege ieee te ea a ia | pete 
. ~ . Must be continned until the film is so dense that no details are discern: 
ible when viewed by transmitted light. The following formula may also 
A. DEVELOPERS. he enn ployed : 


‘ "a oak ) nregervi five, 
A developer consists of four parts,— a) reducer, (@) preservin 


Rolinal Fie ota, po ee - | ywurt. 
(ec acceler or, “1 nel i fin 1 rest ret i mer, tk | 1 Me Pa 1 a Eo a ‘ ' a P r a | k <a boa rat | lan ih parts, 
: ; : eae ery Os 
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Stull b er Stoel antyj: DCT ed). 
i beott lis ‘Loc hightly Corker, Formula a ke SOltibiny ti ie Ly | 4 
Water me: “ED Tn the plate, take four (4) parts of either reducing agent, above meni loned, 
(j7 eee ae SCC ae 60 oz. ‘s and about one-half (4) part of the accelerator solution. Tf the image 
a ! 4 me oe : = k a : a ek lk , 
Potass, bromide cher taht, L ox. rn MGs.) does not appear in half a minute, add another portion of the aces lerator. 
Sulphite of coda forvetala) ee ae ee “0 vrais ee ans, | | Thus cautiously add at very brief intervals small quantities of the perce - 
he m " rie 7 2 "4 F eT A iiee : z 1 ’ J te ea = ey a 
Carbonate of soda (eryetale) Oe, ei ccs ! eraiior, mud the imare will be better evolved than if an excess of the 
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A : LAF ie " I ite Oey yd ea _ ial |, : oo | a ca 
a Part Of the ahoes «: Joelle sweep, pour on sulticient solution, rocking the tray to secure 
water, accord ibove with two to . ae es # 


NE tO lille density desired 
(1) Restraining Solution, —Toen "ie ae 

mide kent in a lightly corked hottle trae 

adjunets in the handling of MOTE, 


‘OW Darts uf thorough immersion and evenness, To splash the solution 1s to produce 
air bubbles, and the latter will form spots on the negative. Should 
air bubbles be detected, touch them lightly with a pledget of cotton. 

For development of a special make of plate, follow the directions 


Solution cif 
( Pipette thred cli 


POLST bri. 


LD Be ahve 


gat this solution. Sef yy] : : | 7 
fropien! Developer, - or hot climates whar on the box. Observe all changes going on in the plate. After the plate 
Tae ENS WHEE NO jee is x Vailable. has been developing for a minute or longer, lift it from the tray and ex- 
Sulphite ot ‘ Sh fearierile y fie . 60 ounces Hon amine it by pea ae sae Bey ae nih eS pater 
Btoiitie: ne i Ecs, | Roe eee ee a ounces BOY Gerace 9 lists iivanced.. Je Is ¢ Hue a pou the tine the PUR i WB Ln 
Citric acid... ... fees este ee eee 2 PAE HS prams primarily exposed to the action of the rays, to the thickness of the part 
,. -U) grains he ae under examination, the type of plate, and also upon the temperature of 


the developer and the dark room. J always judge the density by trans- 
mitted light, deeming this preferable to the reflected picture from the 
sensitive side, Another method is the appearance of the picture on the 


For use: To 4 oz. af 
bt eles I i} f oF, di] fhe shove Soli Lory suilal li rrains at den 
Lefore developing Dlace the plate ‘i Ball Ts of cliry amidal, 


WOM Lateeeat pats sities a ‘, glass side or Back, showing the redoced metallic silver deposited on the 
rormali Sore Pade ne a Poe, wee M! arte . “5 | ‘. the : 
MEARS ease race tae bie nck: Mycota . glass, It will take a longer time to develop a plate of the lungs, pelvis, 


L ruurt, ‘ 
r abdomen, or the denser parts of the body than it does of the hand or foot. 


Por the former structures keep the plate in the developer until the whole 
surtaee is uniformly blackened and very little light is transmitted. In the 


for about three minutes, rocking the 


tray occasionally. t] 
| : J VOCISIOMAUIY, Chen rinse well 
and place in the developer.’ 


fixing bath the proper degree of density will be produced. To strongly 
contrast the bony and fleshy structures of a part, reduce the time of de- 
velopment or dilute the developer; the result will bea “sofl negative.’ 


G. Mopus OPeranpr or DevEtopuerst. 





After the plate as been properly exposed it is taken to the dark 
room, the envelope opened, and the plate removed. (After having heen 
exposed, it should not be allowed to remain in the exposing: room, if an- 
other ease is to be skiagrraphed, ) Place the plate, gelatine side up, ins 
tray of sufficient size, aud pour on the developer. For development of 


The necessary density may be obtained later by intensification. For a 
food nerative, start with weak developers and eridually increase the 

strength by adding stock solutions (the reducer). Un order to bring ont 
the details with greater delicacy, some prefer to use first a suitable 
hydrochinone developer, to ffeet suiiicient ilensity, ane then trinster the 
plate in rodlinal or metol developers. When the plate is sufficient ly de: 
veloped, put itina trough of rinning water or tinder a stream from a 
Bpigol, always seeing that the gelatine side is up, and that it is not linble 
fo fet scratched by any contact with the spigot or other body. Continue 

' 

| 

} 


‘Henry Hrlst (Transactions rif thie AMeECricif Perrie prin ay Pens al) save 
“The developer Which I wee for eX Posures of one gecond or lew in chest work, [ me 
for calculi as well, Jt is as follows : 


,, Shi early rh 4 4) lr. fa ift.| 
nde ec Ods Chem ee te lemmt to minutes 
Potaesinm bromide (10 per cent. #ol.).............. Foe (Lec) Phe denser the structure, the less will be the oxidation of the emul- 
PA Aina ....<.. ke 4 oor. (1 vn. | S108, anil Consequently (hie later the PPC rine i tlie part on the peleates, 
Dowie cee aw: l «yt. (1 litre If structures of different densities appear snlinneoushy on the plate, it 





> gel yce 


SIpnites over exposure; inthatense, pour off the developer, and substi- 
(nite a fresh, weak developer, It should be remarked that the leveloper 
ia 


att ij} fal rE iCLE 


ad lf the high lights begin fi aly hefore afl ecnsnriils, Tram Baath he complete 


more of the potassium bromide solution are added. Development 
in four minutes,” 
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LUT rar 


GHEE GeV alanine 
e developer, oy put the developing pan f iT 

! Wwoldharc Lai maby of F's "aw; Tit 

Coy he I shone bya in | or TH - [ : ve ta Week aip Te ri 

i Ld al (" ole 


fy Ver 
may, fu Lhe ; 
: | Wea ‘li fagy t| tli, 
Pper liver hy ibs ala 
1 | : nd 


CX POs] Hhatee « | 

¥ plates should HOt be Pemoyed Quel dy | | 

70 oOner whe] = 7 ! i iy 4" i . 

Fs | : il not have Lilie fay Penetrate Sufties | tl Hes 

avers of emu) si : althe eee TOOCLY (lee 
SCT) 5 “though Clie : [ 


deceive the Operator, 


it ltrap 
TO Latte 
If the image annac E Wis 
Hage appears slowly,—j; >» with 
] 5 ‘8 I | Hy My 
. | REE ‘iy ii 
‘ aie 


niles Aha ya : : 
retey COSI s iti this Cie til 2 i P 
ih WG the solution “LO Sip 


LO the MUPTEL of tlie 
EM si ffi. 
DOr OF sane Wis) 


ray, and adi sama art # | 

cl nt | | nae Some OF the accelerator If after yj 
Ib development, the desired density is not ol tsa] a ee 
ni MTC]. 


the plate, and cmiploy a fresh developer 





UF late years the “tank” or slow d 
Seek Ws develop] +a 
by s0me-akiqars a PI Drovess fac 
A One skiag iphers, The tay iF lo ; = [ iy his hegeyy Pet | 
Aas. Cevelopment. is to be re ‘ 
' SOOM TAH 


pintes which have ee a 12 : i 
HAVE Nob received full exposures and for th Leal for 


SHhiller Rey Fig. 15,—Envelo developer. (Lyon Camera Co.) 


plates. Tt is claimed that th¢ set 
jected t Canned that the length of time to Which the pj 
JECTCH FO Comparatively weal 1. ) © plate iss 
s | nplrativels Weak developing soli ion i ‘) fo EC D Is Sth. 
Wink out much more detail than the applicati ariemee I! 
se - sei SLNON 0 onee of: sa ate 
ous developer ‘fever. for fy] ) aa More vigor. 
per. However, for fully timed plates, I would iter 
: | ‘—- ikl i Te 


methods recomuane . 
» recommended above. The following ie 1 
, i@ followine ie sgt pc Preece en 
STK SOLUTION. 
Water....... Cae on 1 

G2 : ay Ca is OM, CIM) « « 

Curbonate of Bods (ary . sha 

+ re = F . ee ee ee a the. (Ob? garni. 
Sulphite of soda (d ry) according to desired : ] 
‘ Soler CERMVO. eee eee eeneses 1 told 07. ($219 orams.} 7 
POT Of ry 10} nr ‘ 
Cpe LITO MIG. . . ee ee Orke ae Tea ag il Cranes. (a Prune, ) ‘ 

| : ies a : 

Li Acid, a sore kee eb atl Ad rib i Friis. | i, 
Hvydrochinone. Beat sh oe @ if ths a oe ee | cram i d Friis : 

CUPL e's weet cee eens Saree eaece wa 2 clrame, (5 erreurs. | 
BR Oua te UeU aie a chleroley O 8 Heiss Sivas ve Sate 2 ilrams, CS grime, | \ 


je ‘ ; 
as Ue eee 4 crams, (1G race, } 


Dissolve the chemicals in given rotation. 





Fig, 10f,—Attomattes tray-rocker, (Rontgen Manufacturing Co.) 


To preserve the stock solution, we recommend filling small bottles 
of the exact size to hold just enough for making the dilnted som tOn 
for the tank. The bottles should be quite full and tightly corked. 

Fon Use: 
){50) Once. 


6 Ounces. 


RE en ate wale eine we | a eee oe 
Ste TT ULET OU) v« «cu deo ecvceeeneewesseser reer eeneege eens 

‘i fe . wa trim ke il herve 
The developer should be used fresh, and its temperature kep 


60° and 65° F., until development ts completed, 
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it is necessary fo ohserve the following ries in handling the dey 


‘oper: 
Wo. 1: fmmerse the plates ina tray of cool water before 


putting them 
iit i tank. | ras 

wo, 2. Immediately atter immersing the plates in the tank solution. 
move the plates up andl down with a quick motion. to prevent air-bells or 
ibbles forming on the surinee of the film. 

wo, o. After the plates have been in the tank from five to ten 
Hutes, lift each plate oul of the tank and reverse its position. hy plac. 
ing that end of the plate whieh was at the top of the tank te the bottom. 
This will prevent the appearance of streaks, which are sometimes found 
in tank development. 

No, th. It is well to rock or shake the tank. at least onee 1m every five 
minutes, during development. This often prevents the appearance of 
atreaks i) Ie apors in the necat LVchs, 

The Envelo deyeloper (Mig. 106) is an extremely simple device, 
desioned to develop two plates at one time, by the tank or stand method, 
it is constructed of metal, heavily nickeled on the outside, and coated on 
the inside with a liquid proof composition. 


Lit 


When the plates are large, and slow development is aimed at; in 
order to save time, resort may be made to the tray-rocker (Pig, 107) 
which works antomatically through the ageney of an electric motor. 

Fixing. —Atter development, the plate is washed in the tray with 
running water, instead of the usual method of washing it, when removed 
from the tray. This prevents breakage of the plate and likewise contact 
with the developer, which would cause irritation to the fingers, 

The process of fixing dissolves ont all the silver bromide nnacted 
npon by the light or developer, Allow the plates to remain in the fixing 
bath for three to five minutes, after the chemical agent las been com- 
pletely removed ; this will insure permanency, freedom from stains, and 
perfect hardening. After all ‘whiteness’’ has disappeared from the 
pliss side, bring “the negative’? tothe light. Leave it five minutes longer 
in the solution, to allow for thorough fixing, as this plate has a thick 
double coated emulsion. 

The aeid chrome firing bath T largely employ, as it does not discolor 
tind keeps longer than the plain hypo fixing solution. [i is mide 8 
follows : 


ERO amen size keseeae ews ent 100 0%, EY Gy Ga} 
PUDUOTO AC Sey theese endrereearerersenesess GOR Le bel 
REO GF BOUIN ces v cc se se ceeeccvscucssseeses 40% (120 grame,) 
When dissolved, ade]— 

Hyposalphite of goda,........ iececeers 2 Lhe 


Dissolve, ruc ele] — 
Chrome-alum, fron aeeiae {i Ewe Ones, previously diznoalyel at ea 0 
ounces of water, Follow by adding water to make a total of 160 ounces. 
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THE PRINCIPLES OF TECHNIC. 


; t a8 tanks jt ~ @tny| 
Mospital T hays & (lig, 108 DlOy ty 
SPIE | ve than barges ed day ee me | hy | *H Line j ib 
fo atcommodate the ies divided into differant « ‘ Philedetnye. sunlight produces softening and increases the denstty of the film. ‘To 
ot ee tem © Varlows sized Sit] op DNs ee : i: : = fee ne fen minnte ay itt bath of 
rertipal cms; | S S120 plates + COM Net): : “se tive hurriedly,—/. ¢., in five or ten minutes,—lay itm a bath o 
Ve riic| BPOOVGs, for holding six ] a aed POMP “ATE 4 dlrs iL meyratave hi Vs a 


ATT Ie s Weenie aleohol after washing thoroughly, or put before an electrie fan. 


plates. One if fl eas bie : | it 
it a | 2 The negative must be completely drial 1 One MOOT. To take 1b par- 
! . oat li : F 


the acid liv po sufficient for enone 


| | _ ANKS oy, 
Const ries : As mse. ‘The > CON tie. : ae “WT reanlt 
irneted, in which the Wier enters at | © othe Mink is gi; at tinlly dried into another room and there complete the process, will result 
ri ce Si 7 "SET Tb, ‘ ; ane , ys ; lie 
lo the top, and then overflows into lige] th bottom An] ey ae in the finished necative offerings a difference in densities. During the 
“ a“) ah f ES er) ype * 5 th He bte = 7 = . ] 7 has eat 
Ste Pipe, ma a season the nerative becomes denser than in winter. 
t- SHMIner SCs m ute? 
Herdening.—After fixing the negative, wash and place if in the 
“Ke following : 
WHtOr cess cursed mean saneie Sat SCR COE OE aE. ++ 4onnees (120 ¢, c.) 
Formaldehvde. ....--.0000005 Se ee 1 ounce (20 ¢. c.) 


Keep in this solution from five to ten minutes, rocking the trary from 
jime to time. If the solution is made too strong the film may peel off. 


If hardening is done before the fixing, then the fixing process shonld 
require more than usual time. This will frequently be of necessity im hot 
climates and during the hot seasons in temperate climates. 
| C. IMPROVEMENT OF THE NEGATIVE. 
| Intensification. —This process with proper exposure and development | 
> is seldom required, except for special purposes, 7. ¢., for under exposed | 
or under-developed plates. The negative is first well washed and then 
placed in the following : 
|) 
l Mercurie bichloride..... Seer eae cate e pak abn 2tK) grr. (13.3 gums.) 
Potnsdum bromid@........0000- cece eee ee eee LOD ge, (8.0 grams.) | 
Water... ...... i Prt triiate hae ee eee ee > Gl ox. (200 ¢. ©.) 


i 
| 
i} 


Keep the plate in this solution a short time, when it will be observed 
to he bleached uniformly white, assuming the appearance of a positive ; 
the longer the negative is bleached, the denser it will become. It is 
again thoroughly rinsed and washed under the spigot for at least a half 
hour in running water, and then blackened in the following solution : 





| RT MOTOS eee ee ec ase ee eed aees 108, (20 grams, ) 
Fig, 108.—Author's washing tank, ‘The fixing tank 1s sintllar in construction. Rec ycy cc csvsccvesesovencvae OES. y= COED 
Washing.—After fixing, washing must be quickly and thoroughly ‘a A : 20 mi (1 & ¢) 

| | : a | : . ; 7 i ia ir 3 - THAE PITTING obec eee eee ee Tn. anit 
done. One hour's washing with running water is sufficient; if the sul WMCCEH Sea Saplesdean ects i veseererseceraresenee, LOM (20 ec.) 


ply be not so accessible, place the negative in a flat dish o nil constantly 
rock for five or ten minutes. Change the water and repped the pris 
for one-half to three-quarters of an hour. Remove the megatn™ ae 
wash under the spigot, using a pledget of cotton to wipe off any forels! 
particle adhering to the gelatine coating. amet ity ill 
Drying._Dry the negative in a room of modernibe tempem nee 
which a ventilator supplies plenty of air. Do not dry in the sh 


It now being blackened, it is ogain washed, followed by drying. 
The least yellowish east indicates that the negative has not been washed 
snifficiently after the bleaching. The prints of such negatives show the 
soft tissues very faintly, producing a great contrast, and on waerount 
Of their great density they print very slowly. 


ail) 





a di ee Pa 4 a — —— a! -_ i —_ + — ~— 
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» OV er development 
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COP Tee 
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Lyx Sul phite of sodg. St Miin ogni ALO, HW) 
a F F “us Pe me em me eee el Gao : af | 
A— Water. ......... oes Dine Poe 
enc Chae se - = A Gratis 
Potass, ferrievanide meee Ae AE, yO) | 
r . ‘ik & date ee mr Lt j= 


mint Of solutinn (13 
Of Bolution | BS and y 


ian 
| 


Nix Ss [Hirts cif Solution id Wl Trannys i 


‘De ra end one 
davlichit, : 


= ii STK Liye) 
ry = : : 

| Phe negative ean be placed 

Ifa dry negative is to he reduced, 

half an hour, 


in this solution directly after ee 
beers aisivane tata he soaked In Water for ees 
rinse the nerative bait oe i 2 SDE uLOD lo avoid Streaks. 
ea oe Stulve before holding it mp for Gsraininats 

spclently reduced, wash thoroughly. When not in use 
“B”™ protected against the action of light, cals 

: eradual uniform reduetion will lake place, its rapidity. or 

depending upon the quantity of potassium lehropantas sited Wie 
suiliciently reduced, wash and thorouchly dry. Po ets ait x ar 
carefully with a brush or cotton some of the ) primed ae 


AL Jes} 
Always 
As me | ai 
keen Solution 


: solution on the wet noe. 
five, allowing it to remain until sufficiently MN trine ue ra 
oughly washing and drying. ae i 

The other reducing agent consists of persulphate of ammonia in 
water, One part to forty 1s SUrOME enough for most DUrposes | oz. to 
10 onnees), This solution does not keep well, and should be made as 
required, Its action on the plate must be carefully watehed—it acts 
slowly in the beginning, and then all of a sudden very rapidly. After 
sufficient reduction, rinse thoroughly, and place in a 10 per cent, solution 
of sulphite of soda. Wash well again and dry. 

There is a great difference in the action of these two rerducers. 
Potassium ferricyanide, like most reducers, attacks the fine details 
more readily than the denser parts, the negative becoming harder and 
thinner. The persulphate reducer, on the contrary, appears [© rect 
the denser parts more in proportion, sy that the negative becomes 
slightly flatter. | 

Local Reduction. —This consists of bringing ie 
part of the negative some reducing agent, destroying aha mintl 
extent. Let us suppose a negative having a printing a stould we 
bringing ont the fleshy part and deeply Lhe Sis eas ss jloy what is 
desire to bring out more heavily thie fleshy a any! part of 
termed the local reducer. To place ue idan a aio hein to 
the negative requires a great deal of sk ill—the ald 


notact with a ora 


[oy Bape: 


further 
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reduce the silver salt, thus giving more chance for the rays of light to 
penetrate the negative and printing the paper more heavily. The best 
results in local reduction can only be obtained by constant practice. Tn 
local reduction the plate must be previously wet, as otherwise a streaked 
Appearance will result. 

Causes andl Prevention of Fialty Negatives. Fogaing.— A total black- 
ening of the plate under development is distingnished from other 
fypes of fogging in that the former remains clear at its edge, Fog 
also results from a developer containing too much alkali, too high a 
temperature, or exposure to other rays than those emanating from 
the Crookes tube, Improper or too much light in the dark room also 
enuses fogging. General fogging cannot be remedied: the negative, 
however, nay be sufficiently cleared by a reducer, followed by intensi- 
fication. 

Stains.— Deep yellow, orange, or brown stains appearing gradually 
either in patches or all over the plate may result from imperfect fixing 
or incomplete washing after fixing. Another cause for these stains is 
decomposed hypo in the film by improper washing, or the use of alum 
oracids, Over developing frequently causes greenish stains (excess of 
reducing agent). 

Spots.— Spots or pin-holes in negatives are usually due to air- 
bubbles and decomposition of the films. Small clear spots generally 
result from dust particles. Another type of transparent spot, 
irregiilar in shape, resolts from the scum of the developer. This ts only 
seen on the surface of very old developers. Sediment, accumulating in 
the trays, graduates, and solution bottles, may come in contact with 
the film, thus interfering with the action of the developer, the result 
being spots, Particles of undissolved developer (pyrogallol) adhering 
to the film produce irregular dark spots. Cleanliness in all the steps 
of the developing process is the only preventive against the formation 
of spots, 


DD. Prosxting (Posrrive). ToNixne, ANd MOUNTING. 


The A-THy Image of the negative may Iw: printed Ol PHEper ts in 
ordinary photography. AIL diagnoses, as fir as pract ieable, Showmlil te 
made from readings from the negative instead of from the print. There 
are instances, however, where information tmiay TH gained from the print 
which inndvertently had been overlooked in the interpretation of the 
negative. Another advantage in using the print is that it may be passed 

atmnong 2 class of students for study, a procednre that might endanger i 
Valnable negative. A properly exposed and well developed negative 


Osially serves to produce a good print on almost any reliable paper. The 


commonest printing-out paper used in this work is the ordinary 
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graphers. 
ta cs: ping Papers.—Velox and bromide papers ean only be printed 
artificial light, the sensitized surface of the paper being 
ainst the gelatine side of the negative, and the printed image is 
The advantage of these paper is 
ie aid of sunlight. 


esl only by follow- 
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er at oning Process.—Albuma paper, after being printed, should be 
trim ed, and then washed in running water nntil it ceases to be inilky.** 
The ierints. shonld now be placed face to back, one upon the other, and 
introduced into the toning solution. The lowest print is then removed 
“and | pl aced upon the uppermost, continuing this process for some time. 


Toxine So.erton, 
pi Guleride Re erent p ate wins view woeiue whe cise ee nis g . 20 gr. 
Acetate of SMI. we wees a ee a ae aE bl tle ate | oz, 
Waller - 0. see ese e eee eee ee ee cece eee, Fate eee, SU) oe. 


Ai. 
(1.25 grams, } 
(a0 prams.) 
(625 ¢. ¢.) 


“Keep slightly alkaline by frequently adding sodium bicarbonate. 
of ‘the stock solution take an ounce, dilute it with ten ounees of clear 
waters it is then ready for use. 

| Put the prints into this solution; keep them moving, thus i insuring 
is ayel nn toning. If the toning be too slow, a few drops of the stock solution 
should be added to the diluted toning solution. On the other h: and. if the 
toni ng is too rapid, a small quantity of water should be added. Usually 
fr fro on 15 to 20 minutes are required to bring ont an even and proper 
_ After the toning process 18 completed, the prints are thoroughly 
The prints are next introduced 





- 
=> 


as shied for some time in running water. 
into yal fixing bath which consists of 


(60 grams. } 


Be reeciphite of soda 
(0) ¢. c.) 


Z MA EEs aickh aie, 9.4.0 sa ices ISIC ERT eT 0 on. 
_ im 
| In this _ solution they should be allowed to remain for at least 15 or 
a 0 1 i vinntes, keeping them in motion, All these processes should be 
conducted in a dimly lighted room. 
Mounting —After the prints have been thoroughly fixed, they are 
in washed for several hours in running water. They are “ert placed 


ep : tely -on a plate of glass (face downward) before drying, and all the 


wi ke are rolled out by blotting paper. The back of each print is now 
inter with photographic paste and mounted on stiff eard-board. Blot- 
ting pH iper is placed on the face of each print, and a roller used before the 
Or ‘int } as dried, to remove TEL’ wrinkles, 
y Pos if nes +.—Another method of printing consists in placing the \-riy 
rative it into a regular printing frame, and a sensitive plate behind it. 
ythi being in total darkness, lighta match and expose the plate: 
ro or 5 counts, ‘Develop the plate in the usual manner, the result be- 
mig pos tive.” These positives are the exact size of the negative 
ponte tet pri ‘i nt), while transparencies and lantern slides are reduced in 
size, “Tf pr prints are made from these positives, the bones will appear 
the tles aly parts dark, ete., similar to the appearance of the original 


white, the 
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| the oo a long exposure, as the j image ne ree 
al preca nit ose'is NOG well developed as yet, but w - i 
on will be the protection of the camera a 


Proj og linn, Ih 


il AD ey 








_ This is more difficult than mak} 
ALO ‘ition of shadows of v: 
me @ ay specialist alone, 

zree of correctness, 
— eS 4 Satisfactory one of the special structures 
Sepa ag ; § found to be unsatisfactory, a duplicate shonld 

: ree as if this is not easily procurable, the negative can be i improved 

; I a ne phy. Tn that t nee mentioned in the chapter devoted to pho- 
tography. In those eases where diffienlty is encountered in arriving at 
ae © dia; SnOSIS nes 18 pene Ye that a duplicate be made in order 
firin in the earlier” a. 
bl urred negative cannot be remedied and is in every way inferior 

mder or an over-exposed plate. 

| car Th e sh is wrapher should keep full data of the teehnic when making 
the negati a He should always endeavor to interpret it correctly ant 
Lo cK it with a negative of the corresponding part in the sume 
ould study each part and its anatomy, and make lim 
in Poin is “upon every subje ect that comes to him for 


ng the negative, because of the 
arving densities, The Hrained eve of 
ean indisputably interpret the negative with 
























iittve, ~Tb is of prime importance fo know the 
SSCeeees sition of the part to the plate. 7 

pe canal Lag on the anode, diverge: 0" 

ee TAL dl shadows on the fluoroscope " 


a ll 
“Eatie i 
ee 


° = 
-.: ie J 


- collections of silhouettes are therefore superimposed —i. a, 
ace 4 omy ) 1si ite of the shadows of the ohjpect near the tube and th oni ae ts 


ie late. When a negative is dry and ready to be examined, the 
‘the skiagr: ipher or observer should take the place of the anode of 
| es tube, the film or gelatine side facing the interpreter’s eye, 

he distance of the tube from the plate, 
i 2 lat the right palm is in contact with the sensitive side of 
A examining the negative, it follows that the negative will 
" the gelatine side is toward the observer's eye: but if the 
50 ue corresponds to the Crookes tube, then the dorsum of the 
ill 1 brought into. view. On the contrary, with the glass side 
his is eye, the observer views the dorsum of the left hand or palmar 
P the right hand, which is equal to the fluoroscopic view or a 
For Oak a manent is in the dorsal position, the plate placed 
tl | a and the tube over the sternum, with the gelatine side 
| the observer's eye and the eye corresponding to the 
eaten this negative will show as though the observer were 
ries the Anterior Dias of nee thorax ; the left side of the 


: te this nershive sikh we glass side towards your eye 


eu ual to placing the fluoroscope to the back, or looking at a 
rigl it side of the patient will be your right side, ete. 


itral or anterior view 18 taken, place the plate in front of the 
ube posterior ; when this negative is examined (filin side. 
Be es re), the patient is viewed through the back, his right side 


‘.* Fl . 


’ 
E 
i 


side, ete., but if you look at the glass side of the neg- 


is will be equal to the fluoroscopic view or a print, « ¢., the 


: ‘side will be your left side, ete. 


make the examination or interpretation directly from the 
ative and 1 ot from the prints, because prints reverse the views. If 

ve look at b prints of the anterior view of the thorax, our eyes do not 
rrespon os anode | of the Crookes tube, but we are looking at the: 
hest and rays are coming through the back of the patient ; 


wo al Nh tl thi is thisto ve . nate ral view, Ote,. yi. Oey the view or part that is next to / y 
| ide fe ‘the pl ae the formers, or print, or its equivalent 
side toward our eyes. The Hegadives bapleceee 


ie ee Ae object oa see its shadows men 


in th heir ee a to each: Othe. ‘There ‘aon I oe 
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A better plan is io 
tain, and allow the light to 
fo place the hegative in th 


either alone 
or hy 
Sime ‘A Simil: aD herative of tl} 
th SR re nt bE not possible, | e “orresponding Tine jt 
i er Q i Cin rt 
is to Rie tt een compare them side by ae i oe He 
ii re tt Sa 4 
Siaie le negative in a Photographer's + : ‘ ie Tite 
> Ty convenient for small Herat yes, eee w ae me) Hoa 
e I hav CN 18 55 
a oe devised a viewing box (Fig. 1 109) wh 
aelphia Mospital, T his box accommodat pe 
Gapable of rotation, tnd thus without Lbs 
be viewed at any auipte and al 


Place the nepative jn 
COMe (hye mrh the 


© Window Of the ¢q: 


+ Window 
Oma ire e, 
ark n'y 
oS TOON ane ; Def, 
hs 


) lOWep thie 


peut 
A, rien 
[ “ 


hinge tle Sk, 


‘Mn ploy 
LY Sizer] Hep, 
any displaceme nt the 
80 in the ver tical 


Wl tha 
itive: ‘AN ig 
Cn 
POSition, 


erat Ve 
or hor "ZOn tal 





ry Fig. 100.—Author’s nevativeviewing box. 


This box contains three series of eight ¢. p. lights behind the ground 
ss. When a dim or weak light is desired for less dense negatives, ome 
series of lamps is lighted ; if strong light is desired, the No. 2 switeh is 
turned on and greater illumination is produced. ‘This box contains per 
S eros and is lined with asbestos. The preferable light for the i 
: ination. of negatives is white (day) light or the electric aes ee 
int er sity of the light ean be regulated by the interposition © el 
pao or a rheostat, as necessity requires. 
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id dude all possible 
sits terps reting egative for a foreign body, exe e: ‘ 
sone ag ; whit hike spots produced by air bubbles during development 














THE PRINCIPLES OF 'TECIINIC. 









































ies oe ence hae jadoform, lead water and lindainum, ete., that may he on 
me bandage ‘or dressing. Metallic foreign bodies will eclipse all other 
. — ‘ dows. When semi-opaque bodies cast their shadows on those of the 
0 nes the contrast my be only very slight, especially so, when the plates 
are undeveloped. Small bodies in the deeper portions of the body (as 
a r instance in the abdomen and in bony cavities, as the eve) may defy 
dete ‘ion if the time of exposure 1s prolonged anid secondary tiys produce 
fos i ring On the plate. This occurs especially when the foreign body is 
in ee é., & fragment of stone, ete. 











. wee AND DISLOCATIONS. 
ee 

‘Green- stick fractures and impacted fractures are often diffieult to 
ke nize. Tf the rays do: not ciao the Be aeateal tt fr: a BRS 


vaiee Ae will not He eile: in encetel Spatbores: insti ud of this dark 
ain » th ere will appear an Piereased white shadow. FEpiphyseal lines 
sho old not be lost sight of The elbow-joint in children should he 
al with the corresponding normal side. 

rac ures of the Hip-Joint.—In these fractures note the changes oc- 
eurri net, even if the dark line on the negative is not visible; and also look 
| any change in the continuity of the periostenm, the shape and relation 
of the : femoral neck to the trochanter, etc. Compare the normal hip-joint 
wW vith t the Batre One: ane ake I pace eh yA Of bot lh Ns on one large 


—; 


day il ial | 
te — Ae 2 


pS se islocat ng.—This meaaiclou can be tifecarnedre eS y. The relations : 
of rth es Is ‘of the bones may often be disturbed or changed either by a 

peeulin r position that the part may assume, or by a faulty relationship | 
e position of the tube to the plate; this frequently occurs in the | 
ile “joi nt, in the acromio-celavicular articulation, ete,  Intra-artieular 


imsparent to the rays and may thus be mistaken for a 


The Mhe ventral and dorsal positions of the shoulder-joint present differ- 
anices on the negative. 


i: 
A 







$.AND TUMORS OF TITK BONES. 
7 a” ~~ 


Tt is s important, to determine if the seit is osseous or of museular “- 
origin, — Wh enever possible the shadow should be east in the light field, ae i 

sli ould be made whether the shadow is attached to the perios- 
« teu or ee central portion of the hone, Do not diagnose the bony “a 
lal ridges, grooves, or projections as irregularities of the compa: ae 
4 zis Ue f the hone, The early stages of any special bone disease are dif- a 
ferentiated with dit ficulty from other osseous diseases by the appearance | 


mn j 
‘ So OS ape 


and note 


aot Hee 


be pee 


(C) Jeff Behary 2021 



















PMATRO-THER A Patrice 
n the Negative, as nearly all bone 


Y density, Sue 
4h neeatiy 
feds and: the exinet location Ag has 


eee characteristic appearance 
hegative will he noticed, 
Callus, —T he ALP pe 


MbeCt ions Bento 
MAY sissist me | 
: disease, and 
Of that partien|: ar 


arance of ey] 
or other ‘ HMS Can he diqenec. 
diseases, hy the de ‘formity Prod teed Sai a 
Fl Wag: 


are yee and encirele the ends of tlie fragment 
ANE ’ —- ore 
na. 808 sg Juints. Endeavor to Obtain an ltrs 
Gri. 3 possi ie, Bandages Lil (lressings should eee 
ary arthritis is differentiated w ith diffientt ae 
ritie affections in their | “ITY stages, ‘ 


DOriastip 

Is 

lise 

Me the shidows 


AD Spee « 
LVS be - 
‘ rom the 
Pus and fluid, wheth 


PeM Ove) 
Other arth. 


4 eet CaRROL be easily differentiated though se CT SETOUS op 
SS adow than pus, : Serun Casts 9 densor 
ick Intra-articular inflammation with exudation, ¢; 
i from a periarticular inflammation, ents a oe son be differenti; ate] 
i former is increased on Acconnt of the tension le ee 
ee False and true ankylosis should he carefully differentiated, Bone 
a ankylosis may be excluded by the absence of dense shadows, or by th 
Rs) obliterated intra-articular space, which is absent in false any losis, jr 
_ advanced cases deposits of tophi are demonstr: able, and one can obeans 
ee _ with certainty whether the disease is intra-articular or periarticular in 
‘a " . origin. 
| Ue In hip-joint disease or in any other disease of the bone or joint, the 


true conditions or size of the bone may be altered, diminished, or increased, 
either by being nearer to the plate (as the result of atrophy of the mnt 
from disease), by disuse, or by other causes that may exaggerate the 
fo normal size of the bone on the negative. 


D. DISEASES OF THE Sorr STRUCTURES. 

It is very difficult in these conditions to skiagraph or to Bee 
clear shadow on the negative, and even when once obtained if cannot ‘ 
differentiated from similar conditions, as Hipoma, sarcoma, cyst, site 
mote: full of details, is most desirable, and may be easily obtained 

eivgeeh aig 4 | plates. 
by sligh under-developed and properly exposed pl hair 
a > tumors are very difficult to diagnose. St 
ially in female subjects, should not be mistaken for a neops 





oF THE THORACIC ORGANS. 
a” i x should be examine 
= Neg at ives irda ee with the fluoroscople appett 
ei eal Tung. ‘The physical ee te is pl 
He ul ] ee examination. When the pli | 
; I; Baa ij if rap 


ing | The 

+o viewing DOX- 
ae rnce of the 
ation should 





=— aS. 2 }I| : -_ _ ie 


rior W ax, the Hieative will reveal the eage-like 
aes f the thorax ; the anterior portions of the ribs will appear 
Pe cath eB tinct, and will form an angle with the posterior portion. 
Sine 7 es negative has been exposed in contact with the hack of the pa- 
a t, tl Mth posterior portion of the ribs will be more distinct than the 
aie portion, the latter being further from the plate, If the time 
psure 2 is prolonged. these anterior portions of the ribs will he 
ee widely separated. The shadow of the diaphragm will he 
» dis it inet on the affected side, being less mobile during the exposure, 
Th comparing the transparencies of the apices of both lungs in right- 
i ait eee the right side may appear lighter on the negative. 
fn viewing: the anterior wall of the chest examine the intercostal 
Fd wes; do not mistake the shadows of the anterior portion of the first 
7 oe east: between the 2d and Sd intereostal spaces), or the sternal 
Eth Ecards Ae ra ROW: an increased Se for conn 


fom: nale ma 1 ee ry linda t fo nronounced ahanowe. 
ten n th he incipient stage of tuberculosis, the apices of the longs must 
be st nilie ac with rreat care, 28 a slight degree of congestion or infiltration 
ia ow as shadow on the affected side. If one apex is diseased, the 
vi be arrived at with less difficulty , because an opportunity is 
Les “ae with the normal apex. Do not compare the 
a mos one apex with other portions of the lung, but apex with 
; for as the thickness of the thoracic wall differs in different 

me i tie transparency vary in the same person. 

ir nehi lial or lymphatie glands when calcified (and which are taber- 
enous ), can Lh often he observed without difficulty ; small areas of consoli- 
lations will appear as irregular scattered light patoues. Longitudinal 
| ea ich side of the heart are supposed to be due to the foldings 
Be east the latter are viewed edge-wise, Upon the nega- 
te view shows the ribs very clearly and distinctly, anil 
vertebrie, The anterior portions of the ribs, however, 
: 1 ee se the posterior ribs are nearer to the plate and are 


stem vera do not cast shadows so dense as does consoli- 

dation ; ne Fier do | ie former obseure the shadows of the ribs, Pleural 
ickening is ¢ differs entiated from effusion in that the latter casts a uniform 
ore de lense Eater the level of the shadow will change with the 

| on oisth he ps au i ient and is best viewed in the erect or sitting postare. 

in rth ie: ee an irregular outline is discernible, 

6 shadows are larger, more irregular, and baer 


e ribs, quod especially” noticeable in salve ae en tit 
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ELECTRO PHBE A PEUTIOS 


of tubereniosis. The apex alr 
the entire ling is attueked 
from effasion, 


Me THY be ; Liter ter], 


I 
It os fhis th: WT I Obey j 


4 a 
COLLSO] el: ‘ition is di fh Inte Pie 
Chentic 


field ; this Is a ba a 71 sh hy (|: wk areas sur . thy 
# (ey ck 4 ] i‘ 
& eayvil V 1s partly filler © Penety } by Al 
7 Ww atin, 
we nedanibent BOR ure, ae flnia ith ie while the i hy the 
vr 


Ditien| is in the 
WL 1s cil 


Hid wiyy lh 


bot to SrAVitites, ane 
the ereet or sitting posture the love 


when it is of considerable Size, 

es 

Prior to a PAroxysm of severe ¢ 
graphic examination he im: ile 

f b 

oie ‘aia examination taken subsequent to the 
WI be noticeable, because the nid, pus, ete 

Einphysema is Miinifested by ¢ 
to the presence of air in the 
thorax, ete, 


i 
a The shadows of the ventric les, the auricles, and the 
recognized ; for a detailed account, the reader is reti 
devoted to the Cireulator ‘vy System. 


Ve 
ay have made stereose opie skiagraphs of the thorax Which are ye 
useful in differential studies in pulmonary and e: hardiac affections 


ane dark are; Hit 

Of the oe 
© Visilite 
OUp Ting, if a IMoroseopie 


with the patient 7 


OF akiq. 
Lal TACHI he 


‘Tit DOsition, 
PArOXVSm, the o aVity 
«+ WILL LHe ey Weated, 


XCeSsive darkness oy the new; live, 


‘ 
lone, 18 18 also observed in in 


Cases OF pnengy. 


QOTtL Abe a: silly 
rred to the chapter 


by 


F. ALIMENTARY Systren. 


Stricture of the cesophag us, whether due to a growth within or exter. 
nal (Oo sane compressing the msophagus, is difficult and often Im possible to 
differentiate by the skiagraphie appearance; but if the growth is within 
x the @sopharus and the latter cannot he dilated, it becomes necessary to in- 
*, troduce an cesophageal bougie; on the other hand, if the growth is external, 

7 the sound can be introduced by displaci ng the growth to one side. 
The Stomach.—The reader is referred to Chapter V., Alimentary 


System. 


G. GenrITO-URINARY SYSTEM. 


ii i bef 4] 
Only in emaciated individuals are the shadows of thy kidne a *: iv 
“ of demonstration. In the norm mal individual, shadows of the k ciel 


ay, seen on the negative are very U nsatistictory. oul 
a. a. Renal calculi should not be inistaken for biliary ee aaa 
Tad __ eoneretions, enteroliths, tuberculous foci, or abscesses. ea ease au 
fe FE lations of sand in the pelvis of a kidney may in me Gash eae 
neous diagnosis to be inade. I once mmiBtCOK OP the change in Ue 
muth \ for a calculus, but a second negative showed th 


Ne ee tponed 
aw of ism ae t the capsule assumed, and the operation was pom 


intestinal 


THE PRINCIPLES OF TECHNIC. 


4 or. Henry Hultz’ reported a ease in which fracture of the 
cess oof a vertebra would have been mistaken for a calculus had he not 
ide a stereo- ‘skiagraph of the condition, Whether a ealentne is in the 
ver part of the oreter or in the bladder, is often a difie wilt Tatton 4 


Crs Verse 


ws 






. 
There are three methods for ascertaining the exact location of a 
le mus. 1. By inflating the bladder, when the shadow . east will he 
ic, fer on the negative. 2. By Injecting w ater, when the shadow will 
st oon fo be lighter than the surrounding structure, 3. By introdue- 
i a catheter, when the presence of a (small) stone in the ureter will be 
“not ived by its position, and relation fo the end of the catheter. By the 
firs i and second methods the relation of the ealeulus to the bladder will be 
“ol ns apyved 
a " chelgteet small round white spots offen mistaken for ealenti thay be 
tot along the left line of the ureter. They are frequently situated i in 
pcr ved line and are more frequent on the left side than on the right, 

7 times on both sides of the same patient. They commonly ocenr ane 
tlie thirtieth year. Their true nature isa disputed matter, Some helieve 
‘th hem due to the presence of sesamoid bones in one of the obturator 
ten d ons.” Russell H. Boggs is of the same opinion: others incline to the 
eli ef that they are calcified glands. 
= Dr. Joseph F. Smith,* of Chicago, believes that in 25 per cent. of his 
“cas masts ; negatives of the pelvis contained from one to six small round 
: shadows, , Sometimes on one side, sometimes on both sides, in the vicin- 
‘ity of { the ischium. He found, by dissections of eadavers, that these 
shad, ows are caused by small bony deposits that occur in the pelvic liga- 
the 0 is, especially in those attached to the spinous process of the ischinm. 
Teo peur with those who believe that these spots are phieboliths. Among 
: latter: nay be mentioned Chas. L. Leonard, Heury K. Pancoast, and 
oe u ichman.' These shadows can be differentiated from those of 
‘te 1 caleuli by passing a metallic bougie and by skiagraphing in sit. 
so shadows are outside the shadow of the catheter, they are evidently 
no fre ral. The autopsy of one of my cases showed the presence of a 
ph lel ith. 

By Fesioal Calewi.—The shadows of the sacrum and coceyx may be 
i: nip ert imposed by the shadow of a small calenlus, henee the shadow of the 
Tatter may fail of differentiation. This is also true of the shadow of 
Amnpacte al feeal matter in the rectuin. The bladder should be evacuated 
Jus pr ‘ior to the X-ray examination, as water offers a barrier to the 
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aS w. Caldwell, Medical News, April 22, 1900. 
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Vv. aa 
Stereo Fluoroscopy and Skiagraphy, 
A. History axp Prrycrpirs. 
The application of the pr 
first employed in this countp 
quently used abroad. 

Ch. Bouchard? claims priorit i 

Be sae oct g hy MMS Priority of the discovery far “hate ! 
of Montpellier, France, but this is erroneous ae eh nes 
nown their studies inc Wee Nev ere saris can ee AL TD 
sotsta an sil udies 11 Com ptes-Rendus, March 30, 1896. Bi 
pales “ ae Davidson wis perhaps the first investigator to pro 
ae bath eA ts A-ray photographs by this method, publishing an 

article in the (ritish Medical Journal in 1898. 

Professor G. P. Girdwood, of MeGill University, Montreal, Canada, 
tmade extensive use of this method in studying foreign objects, The 
leading scientific journals of Germany have published many articles on 
this subject, deseribing the methods, the apparatus, and detailing advan- 
tages gained by its employment. 

Tn October, 1901, Dr. Louis Weigel, of Rochester, exhibited a stereo 
scopic outfit before the members of the New York Medical Society, anid 
Dr. A. B. Johnson, of New York City, published an article on this suly- 
ject in the New York Medical Record, Septem ber, 1900. 
| In order to produce a stereoscopic picture, it 15 necessn ry Bott 
a pair of tubes so that when worked simultaneously they will present 
a pair of tubes so that when worked sim ‘nto one. ‘To bring 

ee the fluorescent screen a double set of ontlines fused ee es sioase the 
ont this effect we must alternate the use of the tubes, and ep of the 
intervals ‘als that the continuity of vision may accomplish the fst 
og Sepia 2 

The anodes are place es. Rae 
ilternately excited by a single coil, but 


Inciples of st eTeoscopy to Skiagraphy 
y by Professor Elilin Thomson! and mee 


fo arringe 


ni Gem. distant from eu iets We 
out Gh preferably hy ‘ndividual 


1 Blectrical Engineering, Marchi ui 18f6. 
+ Praité Radiologie Médicale, p, 9°" 





THE PRINCIPLES OF TECHNIC, OL 


soils. The terminals of the secondary coil are connected to the tubes 
alternately, hy menus of aw commutator or switch worked antomatioally, 
‘Tt is also necessary to have a revolving opaqne disk containing two 


tures Ctl directly Opposite sides, rnd) set apart from each other at a 


- distance corresponding to the space between the examiners eyes. 
i: ir the sector disk and the antomatie switel rotate synehronously, 
and are so adjusted that the tube on the left side becomes luminons 


¢ simultaneously with the passing of the aperture for the eye of that side, 
a . 


5 ¢ 
ces ae : Sie : . r 7 
Fig, 110,—Prine! ples of Brewster's refracting Fra, 111.—Prinel plea of Wheatstone's reflecting 
| SLOT OOR pH, BLCrOON px, 


“- P LT 


there may be observed a sharp image on the fluorescent screen between 
the left tube and the perforated disk ; this is suddenly followed by an 
obseu ration of the vision of the left eye. In this instance the tube is 
sui denly thrown into illumination and the image of the part is thrown 
tipon the sereen. Dr. Davidson! constructed such an Ap PArAs. 

a 
B, SPEREO-FLUoRoscory. 

___ Briefly, this stereoscopic fluoroscope consists of a fluorescent screen 
illuminated hy two tnbes which spark alternately, A ratsit in 4 disk with | 
a] r roprintely placed slots eclipses cach eye alternately and works syu- 
el ronou sly with the sparking of the tubes. Each eye sees. the shu dow 


e 4 Dr. Mackenzie Davidson described the mechanism of hig invention, t 
with | 





=) iyi a , “> 
sREP cao: of its principles, before the Rontgen Ray Society of London,on 
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{. ‘TECHNIC oF STEREO-SKIAGRAPHY 


In brief, the technic consists Of obtaining tw 
cf thie SILI part, oy" aif employing two diffevent ah nee Skate SK ligranhs 
changing the position of the parts, Omit in SGA 
Crookes tube two and a half to two pnd three vada: f | 

pe HCH (6 ony, }. 


corresponding to the distance between the pupils: (Fig, 119 
me ONE A Ele) Salen. 


Wht: ‘ 
OW ics Without 


Oesih ' 
Sd ary Lh} | tir 


quently these bwo negatives or skiagrams should be GX ted wi 
special instrument, It is important to observe that: the Ss at iL 
ane stereoscope is to be used should first be nioroscoped Ai suite Ment 
In order to locate accurately the seat of the Injury. Sa 
Nor use in stereoscopic work, a plate-changing box (Fig, 113), wit 
a top of thin wood or hard fibre and measuring from 14 to 17 ine (35 
fo 49 cm. ), is employed. The size of the plates is marked upon te top 
in order to correspond With the dimensions on the irmwer of the bog 
Over this box are pineed eross-wires, which facilitate the ACCTIELCY of 
superposition. It is advisable to have a horizontal bar sealed in inches 
and centimetres. The skiagrapher should first centre the object and then 
move the tube to the right, corresponding to the vision of the right eve, 
one and one-quarter inches, or 6 em., and procure a picture. Place 
another plate in the drawer of the box without moving the object, and 
adjust the tube to the left, corresponding to the view of the lett eye, ‘ini 
again take a picture, The plates should he marked ‘right "> and ‘* lett,” 
to obviate confusion after photographing the part. 


Some operators use two Crookes tubes ata distance 
e tube al enel) exposure. 


tubes will lave different de 


j the arenes | rif 

: The 
seven or eleht centimetres, ob moving tli 
objection to this method is, that the two 


mrees of vacuum. y ane 
; A. B. Johnson, of New York, aud PF. Czermak pretel ty sift th 
‘nstead of sliding the tube. 
jetures® is to hive 
fal, ane half the cm 
After 


box two and one-half inches a plate 


Another method of taking stereoscopre Ph 
ted that, by a heavy sheet of me 


i ct a vs 
lded from fhe aetion ol thie ri 


holder so construe : 
tained photographic plate 15 shite 
Soverber 16, La. 


1 Electrical Review, - id v. April, 102, 
24 B. Johnson, Annals of urges. ° pre 
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Fig. 113.—Author's plate-chn hiring box, 


two pictures thus lie side by side upon the same plate, and may le 
Copied In a reduced SLAB, and viewed as positives on plass or paper in il 
refracting stereoscope, This method is suited for the extremities, but 
not for the chest, abdomen, ete. 

Marie and Ribaut' have derived the following formule and table, 
which they assert will give the most relief and perspective view without 
fatiguing the operator's eyes. They arrived at these deduced results by 
a series of experiments founded upon mathematical proofs: 








ras Maximum — The maximum displacement of focus bra, 
D = The distance of the tube from the surface of the object. 
P = The thickness of the object. 

P (D -++ P) 
A Max. aay 


0 
| iat 75. 15, 

F _ P rep if i F i bie ot A ee Juls li, 
1 Archives d'électricit® médicale expérimentales et cliniques, 


‘and Traité Radiologie Médicale by Bouchard, pp. 565 anid Ht, 











THE PRI NCTPLES Oy TECHNIC 
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When the actual size (dimension ) is desired, then 
i k, = - ' ! c i 


cm.—vViz., the distance between two plupils Snape 





F (p+ mp 
6.0 cm, —.. M 


A ee 


Marie and Ribaudl's Table, shi wine the varying relatio; ships betw 
the thickness of the part examined and the displaccment ze fa Peis 
tube, and also the change in the distance of the whe Fev fhe ea 
of the object. For example, if the Part, such as lies wee aes surinee 
thickness and the distance of the tik | pelts 
of the tube will be equal to 6.1 em. 


6 CM. in 
f18 40 ¢m., then the displacement 


PSTHICKNESS 1, 


5 hy rs | o a "1 u a " 
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4 Phiive devised a special table and an adjustable plate-holder, which 
T believe POSSCSS Tnany alvantages, 

The table is so constructed that the tube can be made to slide 
on a rod with freat ease, whether on the top, bottom, or side, without 
discomfort to the patient, 

Usnally in skingraphing for either simple or Slereoscopie purposes 
the part is placed over the table or plite-changing box, and the weight 
Of the patient rests npen the plate, thus changing the original position of 
the foreign body. With the above deviee, the part miiv be placed in a 
hatiiral position, without the Plate-changing frame touching it at any 
point, a 
‘ To produce two negitives of “oqual density’ the degree of penetra. 
tion of the rays should he as nearl ¥ unttorm as possible, iad great eure 
Should be exercised in development, | 
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Ta : ely v1 ha we been developing for the same duration of time two. ex. 

pos sed | plat tes in one tray, but I have discarded this method, because the 
: sare plates is difficult and the plates differ in density, but 

slop them separately, and hy carefully mixing the developer 
acne the progress of development, l alter itas the plate 


3, to peceure equal densities. Soft negatives are preferable. 


et Pe 


Wie it ustone’ 8 Reflecting Method.—This instrument, devised in 1538, 
cons sists. of two: vertical mirrors accurately set at a right angle (the ver- 
| * the p angle facing the middle line of the observer's forehead), this 

qopene nb of mirrors slides forward and backward, and is placed over 

re l, upon which is a vertical frame parailel with the reflecting 

fo 0 ming an angle of 45°. These frames and mirrors are so con- 

thitt the observer can easily superimpose the two pictures. 


’ Psion ; oF VIEWING STEREO-SKIAGRAMS. 


The pictures must be so placed in the frame as to hold the same — 
po as ae occupied by the Crookes tube during exposure. For 
inst mee, ti ie picture marked ‘right’ should be placed in the frame to 


the right of the observer in order to get an anterior view of the part. If 
1 the left-hand frame, a posterior view will be obtained. When 


ig 
pli ieed in th 


prints 


a pe ob vined ; this is known as pseudo-stereoscopy. 

| The advantages of Wheatstone’s reflecting method are that: Any 
gative e; even before a print is made, can be viewed. When nega- 
» used ut prints, the picture is seen more in detail; nega- 
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Fig. 114.—Whentstone 6 reiiecting steroosca 
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Pig. 115,—Prism sterooscope of Walter. 


Beles is afforded. [ believe this process will be useful for stered- 
scopically lustrating medica] journals and selentific books. There is 
another method of com Dining stereoscopic pictures without an inst 
ment, which can easily be acquired by crossing the visual axes. Place 
the skiagraph in front, hold up the index finger in the middle line 
between the eyes and the skiagrams, and while looking at the top of 
the finger, a third picture will appear in the centre, offering © most 


benanutifnl stereoscopic effect. 
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aint Atala should ce} i 





BE. ADVANTAGES OF STEREO-SKIAGRAPHY. 
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An ordinary sk eer Is composed ol siperim posed SiEL anate con through thes] 
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THE PRINCIPLES OF TECHNIC. On] 

Oy advantage is that the anterior and the poste 
tu passing, we will very briefly note a 
of sterea-ski acraphy. 

Anatomy.—For demonstrating the structure of the bones. In the 
Jong ane short bones the trabeculee ire SCAN, and in the long C hones we 

may observe the lamellie in the shafts and in the cancellous tissue, 

The spiral arrangement of the lamelle is distine ‘tly shown, especially 
in the humerus snl femur, also its Chine in direction ne 
surfaces. 
| Tn examining the skull, the grooves for the meningeal arteries are 
seen, the concave appearance of the cranial processes, the frontal SINISE, 
the einai of Highmore, the turbinated bones, ete. 


In studying the mechanism of the joints, these pictures give 


ror views are discernible, 
few of the m: LOY applications 


ar the articular 


A per- 


spective of the relations of the articular surfaces of the bones, their actual 
depths, and the relation of the processes, to the observer. 
+2 Arteries, veins, bronehi, and exeretory ducts, when injected with 
opaque materials, such as lead or mercury, show their exact relations 
(their depths) to the bones, the muscles, ete. 
a «Surgery. —Of the numerous methods of locating foreign bodies stereo- 
Na skiagraphy is the most satisfactory, because it offers a definite view of 


the foreign body, and thus enables the surgeon to operate with cer- 

“ee tainty. ‘The negatives should be soft and full of details, in order to show 
: shadows of different tissues, especially eystie and soft tumor tissue, 

‘oe When two negatives of this kind are superimposed, the intensity of 
the shadow is doubled. T am and have been using this method in 
the Philadelphia Hospital in a series of experiments for detecting and 

__ lotating brain tumors, ete, 
| The foregoing statement is also true in regard to fractures, (Pig. 

ny pa) By this method we may procure definite views of the injuries, the 

exact position of the fragments, the amount of overlapping, the separa- 

tnt ion, the degree of apposition in deformities, ete, The ordinary skiagraph 

pf 068 not show the variety and character of dislocations. The stereo-skia- 

Bri ph overcomes this difficulty, and enables one to differentiate between 

A Th “interior and a posterior dislocation. We may view the thorax either 

fr rom 4n anterior or posterior aspect. The heart and the aorta with their 

van Nous relations are interesting and fascinating from a pract ieal and 

oN ‘ific standpoint. In the study of normal and morbid conditions, 

; ent variably. resort to the employment of stereo-skiagraphy at the 
pe delphia TLospital. 
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both sides, Ore fie which will arrest at téntion is 1] 
that: apparently intervenes between the bones. This ‘ era dist ee 
the fact that the artieular cartilages, being easily alas we 
rays, do not cast a shadow. The wrist-joint has proved most Ree 
ing in this study, and the points brought out will be found in the fol- 
lowing description. For convenience we may consider the wrist-joint to 
be made up of four immobile and two mobile ele ments. (1) Immobile 
(i. e., those made up Of simple bones or of a group of hones, ihe com: 
ponents of which cannot change relative positions). These are: (a) 
metacarpal of thumb, (4) metacarpal of ring-finger, (¢) metacarpal of 
index and middle finger, with trapezium, trapezoid, os magnum, and unei- 
form, This last group is so firmly attached to one another that they move 
as a whole, practically as one bone. No doubt, however, their liga. 
mentous attachments allow of more or less spring in strained positions of 
the hand brought about hy external force. 
Ai sfobile (the components of which change relative positions). 
: (a) The intermediate row of carpal bones composed ¥ kal pier" 
Tunar, cuneiform, and pisiform. (/) Radius and nina. shin wae 
it is found that the carpus and metacarpus oe say re - sith 
- elation to the radius, 
_ positions, in practically the same ie whether pronat jon or sup 
the: relation of the radius to the ; lave, which in any posi 
v4 This is due to the more or less flexible fibro-car ae ‘on of mechanisit, 
= con pletes the cups of the radial joint. The qu Z lly (oes not 
iho Sea : ut the ulna, which re 
| ther simplified by leaving © 
i> gen Ray, August, 1805. 
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a THE CLINICAL APPLICATIONS, 255 
: 






ente pinto the construction of the joint except as a pivot. The pisiforn 
ails ‘ 4 do 908. not enter the mechanism, Servi niger only A) BESO for the 
uln: ur wr tendons. 

+ proceeding fo eliminate other accessory elements, we can disregard 
nan metacarpal of the thumb, ring and index fingers, each of which 
i het s independently on the large fixed elements composedl of the o8 tag- 

‘ete, The thumb torms a typical saddle joint with the trapezinm, 
with ithe pommels of the saddle so low that motion is allowed in a small 
circle, either as rotation within the circumference or straight motions on 

| of the riulii. The metacarpal of the ring finger is allowed a slight 
antero- posterior motion of a few degrees: that of the little finger the 
ei e, but of ens greater extent, with possibly a degree of adduction. 

mie Ti el ene large Copel eae element of the og 
@ The intermediate 
These constitute the 





















SItBy A recie a solution of paraffin in aleohol containing substances 
op: Vee e to the rays, we may bring out the normal anatomical relations of 
ertain of the internal organs. Thus, by injecting this charged solution 
into the urethra, bladder and ureters, vagina, Fallopian tubes, rectum, 
and the aati, we may be able to produce exact skiagrams. To brine 
r the normal topography of the large intestines, inject with water, 
it to escape from the small intestines through an incision preyt- 
ly maude 5 this will remove the fecal matter, permitting the opaque 
solution to fill all crevices or depressions between the rugw, As has been 
Wa, as sly stated, we may by the X-rays determine the movements of the 
cart in the living. The heaving of the diaphragm, together with the 
tio nsh. ‘ip this. organ bears to the movements of the Dee heart, 
3 “ye ill str Lee by careful fluorescent screen examinations.” 
oe . Jouchard! reports that he observed a marked dilatation of the 
le “ft 4 uri cle cwhien the intra-thoracie blood pressure was raised during a 
1 prolonged inspiration. The same condition exists when the 
rao of a whooping-cough paroxysm are most violent. In two | | 
can mice with the fluorescent sereen I was enabled to observe the :. 
_ During forced inapirat ion. ih clear Mes between the | 












































ary Pacisition: 


OLOGY OF PHONATION. 
a. HG te Dhan of phonation as seen by careful sereen examinations 
a intere fing. Max Secheier? was the first to investigate this subject. 


Pet 35. ‘Lancet, September 10, 1808, A | ne 
. * For os in il. i Geb al. Th intwenretr., BR, tn LS07-1508, 
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c. “up, 43 per part of the pharynx 
— Under examination ntters ay 
Pi 4 vowel sound, ¢] 
— be ‘raised, taking a position i 


ee in the naso-phary 
As tees & with the sound that is uttered, ; 


ae tetera, we muy observe the » 
’ © velum to rise a litt] 
i j* ab m 
shore elevated as the other vowels (in the orde me Peps more and 


 eessively nitered, In hi and: 
gh tones the y ; 1) ire giyp. 
Ones: are uttered, te Velum rises More than when 


aa If consonants (except resonants and semi: 
he the velum is raised higher than when the Sound 1 is uttered 
- of the letters mh, u, and ing are Uttered, the velnn TSses ones ; 
Seat and in Many cases not at all, The movements and Positions of oe a 
= lips, and the inferior maxillary bone ean also be easily inter tshad gree 
oe screen. The movements of the larynx, velum, and other sociated 


7a ean easily be seen during deglutition, breathing, hawking, and SHeCzing 
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Ye Il. Diagnostic Value in Fractures, Dislocations, and Callus 
| Formation. 


The employment of the X-rays in surgery has found a fertile field in 
the study of fractures, their frequency, character, and varieties, Only of 
y late empirical knowledge has given way to scientific deductions, whilst 
<a improved and modified forms of treatment haye followed in the wake of 
this recent achievement. 

Be ‘The deformity associated with a fracture is often deceptive. Th may 
be due Ay swelling of the neighboring tissues, occurring at the tine of 
A rs ubsequent to the accident. The diagnosis of a friecture is not pre- 
lsc 1 . landmarks as guides in the diagnosis. 
SS by employing Se ONY 28 ‘ is t in those whitell 
Again. shortening does not oceur in green-stick tractures, a 
“4 ar . im] acted, cor in the intra-articular or in the longitudinal fractures 
es all such as the carpal or tarsal. nei TAA 
small bones, ‘TEAl mobility is a sign of doubtful enies A ies 
c=. Pane es fissured fmierures. © 
prs. niti on “tn: incomplete, intira- articular, and saath ositively if the 
a Keon ‘+t is often impossible to dechire Pp 
hear a joint it is sosed seat: of frag 
need. - ue the joint or from thie oe vments, and rough 
ar Lk experienced in grasping Be aiest a simple fracture 
0 the patient to the danger of having 
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eset iction maintains displacement and separation of the 
Re aes) transverse fracture of the patella, olecranon, coracoid 
mion processes of the scapula, ete. Lastly, fonosynovitis, move- 
nb of an a ae sh and inflammation of a sheath or tendon may 


pret - ts is presence is maa oeitively dhenodtie fess of function i is 
ngs 7 Bye proof, as arthritis and painful joints will often canse 


ADVAN Sie oF THE RONTGEN Ray MerHop ty THe Dirrer- 
. DrAGNosis OF COMPLICATED FRACTURES. 


| . ies roi signs: and symptoms are established facts based on 
Penis a nowk “ ge. ‘They, however, do not manifest themselves in any 
Be e not ty pial, ; as pacts do not exist] in se cases. They: 


| . ; oth od 1 is "Glee by the se ee which for aceuracy anid 
[] ae far superior to it, and possess the following additional 
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of the epiphyses inay float j ee POrGONS of the bone i? so 
cation, as Joint tie] Siminlate fracture br his 
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B. Diseases ov BONES AND Jorxrs 


Phe normal bone appears on the 
texture. When any ulteration, as iner 
either to an increased blood supply WH Ib is dno 
hypertrophy of the osseous strueture. and the beginnin her MHS) On to 
tory process. Later, when the So eRReaT is See a amen 
the bone will ippear more transloeent than AGENT ane 
readily be differentiated trom that of a fracture, 

Osteitis and periostitis ave differentiated from fr: 
great facility. 

Tumors of bones can be differentiated from suspected fractures or 
formations of ¢allus, especially in cases of im pacted fractures of the neck 
of the femur; for the latter, being undiagnosed, and exuberant callus 
forming, may be mistaken for a tumor. 

Hvostoses of bones, which may occur either after fracture or in- 
jury to the epiphyses, can be differentiated from a displaced fragment 
of fractured bone. Exostoses, however, may be congenital, when not 
infrequently they are found to be multiple. 

The differentiation between coxa vara, fracture of the neck of the 
femur, coxalgia, and arthritis of the hip-joint, is of great value to thie 
SUPP eon. *- , - 

Diseases of Joints, —In cases of synovitis, tenosynovills, ee 
rheumatie conditions, bursitis, epiphysitis, and ee wae a 
following injuries, the X-rays will prove most Uoeragee sree nay ieiee 
diagnosis by differentiating between frnctures and diseases or 1 
: Boat the X-rays we are enabled to show clearly the 


14 ; ToL 
"yandane (sich as tendo Achillis, and hgamen ane 
muscles, and tendons (such as tendo Ac f difficulty in de 


skiagraim With its Charaetay 
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isti¢ 
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Chis Shady Can 
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tendo-quadriceps, ete.) ; but often ae ‘Lape ae enft structure 
oy ae ; Ng <5 ofthe Nery! the injuries | Ae ose | | esate 
tect vith the aid of the %-rays Ne tee on chi the: Ol 
ca ee human body, In children the X-rays she 
all parts of the Attia A mac igs vee 
a hamstring tendons in the knee-joints, so ee join! which result 


eer ~aing caused by i twisting ahd er jitions al with 
a ie bine { the ligaments or tendons, are © 
arupture of some oF all of aeectoa cases whe? the part 


difficult to diagnose. In those 
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Renictie X-niys it is noticed that there is no fracture, and by exclusion 
ye are justified in saying that a Sprain exists. If the periosteum is torn 
Be Ay. a ligament or tendon, tt will be observed under certain fayor- 
‘ve conditions. (See Figs. 133 and 145.) 

ae Tn many instances I have been able to see on the negative the ten- 
dons and ligaments in the ankle-joint, and in the lateral view also thoge 
ofthe knee-joint, ete., especially when a soft negative was obtained. In 
waar Iren the negative should be “‘soft’’ and full of details; a short 
; ae posure with a Mgh-vacnum tube should be the rule. 
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. C. VALUE IN THE TREATMENT OF FRACTURES. 


“— 


os The X-ray diagnosis during and after the treatment of fractnres is 


nable, assisting the surgeon in approximating the fragments, which 
1 accomplished by observing the process with a fluoroscope ; thns a 
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Be ‘ean be applied at once without disturbing the reduced fragments. 


r the permanent dressing or east has been applied, another tluoro- 


Ghanic or sEingraphic examination will reassure him of the correctness of 
Asa fracture is readily diagnosed by the X-rays, if is no longer 
jecessary to delay treatment until the swelling and effasion subside, thins 
endangering the integrity of the joint. — ee 
‘The frequency of deformities following fractures has been steadily 
decreasing since the introduction of the X-rays. ia REE 
Tn suturing or wiring the great advantage pained kro the rai fe 
that the operator is informed whether or not the suturing material is 
remaining intact. 
D, Cartus Formation. 
“Tn the first stage of callus formation the X-rays reveal nothing. 
About the twelfth or fifteenth day, it manifests itself asa cloudy eee ee 
the ends of the fragments, and, as calcareous salts are depos! ted, the X-rays 
show the presence of a danker substance. ‘The time required to Deine 
this phenomenon depends upon the variety of fracture, the age of tne 
ndividual suffering from the accident, ete. < eero tls Bape te 
Wuvation af Cullis Formation. —This is variable, i small nOnes a 
me required is brief; thus the metatarsal bones manifest a clou ly 
ae ae About the second month 


ranee about the end of the second week. ; 3 ee 
ys show the callus formation to be firm and detinite, Tt is fre- 


ni j difficult to see the shadow of callus; because So AS is ee ag 
be stiperimposed by the shadow of the bones. The shape of thes me 
fusiform and encircles the ends of the fragments. Ls a 
The Varietic of Callus. —In many cases the bones are wie kage 
0 een ite nie ees ) Beric Ft ‘opthbeless the A-rays 
ind strongly several mouths after the accident, nevertheless Ws 
a eahbeetbe Pe On the contrary, callus may be 


my fail to reveal these conditions. 
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This is the result of condition of , 


union. Tt is of great import 4 fibrous and not of. 
ereat importance walla tect ah LO a bony 
hanibn: 2 to be able to differentiate ’ 


Ite from falsn 
1 ay F : " .. Tul 
Fractures wh Boertensire 


80 extensive (2-3 em.) hen the displae 


that the ends of the f- | 
apposition, (ehcp action Mtns 1 Net satan ao ug) COME in) 
laa and at best does not result in a very tone ie 
ragments, 
-lge.—Because of the vital ity of the osseous sy 
teum, the formation of callus in children and the adolescent is more rapid 
fhian in the adult and the aged. This ready deposit of callus rie a 
he mistaken for periostitis the result of the traumatism. ; | 
Structure of Callus.—When the fracture is old and vicious union 
has occurred, the X-rays may reveal a partial or complete absence of the 
bony structure, the texture and trabecule haying suffered a complete 
change, Care should be exercised not to confound this osseous change 
with osteo-myelitis or some other bone disease. 
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III. Fractures and Dislocations of the Upper Extremity. 
THE HAND. 


- Fluoroscopie Evamination.—The fluoroscopic examina ion of the 
is satisfactory only when no skiagraph can be taken. 
Tn the examination for fracture, the patient should Be ee goal “il 
bandages and splints removed. In the presence ®) ee te hand. 
dasiver of sepsis by covering it with aseptie gauze. ! e i sie rays are 
_ place it against the sereen, 20 inches from the Crooks IO handle 
fill perpendicnlarly, Therizht pany Prlates dhe hand of the mate 
Pe eh His lefh ne uanipulaces bMe 


acy ar to view ® 
3 | Gs emae ete a gs ieee ne rtg in order ea 
gently pressing and rotating the suspecter esas of greenstick and 
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Ric d fracture is especially necessary, in order to prodace Marked 
ae wuation of the fragments, 50 a5 to be able to view the disturbance of 
Be] ae and the irregular contour of the periosteum. 


text 


Tn order to determine the direction of the displacement in disloca- 
Pita n, the phalanges, carpals, and metacarpals must be examined in the 
jateral. antero-posterior, and oblique positions. The Wackward disloea- 
oe ar of the first phalanx of the thumb is of special interest, because there 
jg usually some difficulty in Lis reduction. (Fig. 117.) Of course the 
 sormal hand must first be sindied. (Tig. 118.) 

7: a tiagraphie Eeamination,— secure asensitive plate of sufficient size 
to include the entire hand. The arm and elbow should rest upon the 
table, io obviate any possible movement or tremor. Place a sheet of 
plo ting paper or celluloid between the hand and the plate, to prevent 
‘noisture affecting the gelatine coat of the latter. The tube should 


me ee placed 20 inches (50 cm.) above the hand, directly over the 


al 


‘middle of the third metacarpal bone. Expose the plate from 3 to 5 


: seconds. In skiagraphing the phalanges, it is necessary to take both a 


Jateral and an antero-posterior view. Tracture of the seaphoid is shown 
Alp. 

“aie: = and oblique fractures of any of the phalanges may be readily 
'g ciagraphed by placing the fingers separately in a lateral position npon 
tl plate. Unfortunately carpal and metacarpal bones cannot be skia- 
ied separately. The fluoroscope usually suflices in the examina- 
of the phalanges, but for the carpal and metacarpal bones more 
satisfactory results are obtained with the skingraph. If there is much 
swelling of the palmar surface of the hand, place that member in the 
dorsa position upon the plate, when the shadow of the bone will appear 
much clearer. 

FI woroscopie Biamination.—In examining the wrist-joint, follow the 

‘ irections given for the hand; manipulate the part gently, so as not to 

figgravate the injury. This examination should be conducted before 

splints or casts are applied. Much assistance can be rendered the 
Surgeon if the process of reduction is watched through a fluoroseope. 

Skiagraphie Examinalion.—The wrist-joint should be skiagraphed ue 

! supine, prone, and the lateral positions both before and after reduc- 

mand a so before removing the cast. Place both the hands upon the 


an 1 is sta apped to a board, to prevent tremors. In the lateral position 
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| ate xr comparison. A small weight is placed upon the hand, or the 
the tremor ean be avoided by the patient grasping a book or other small 


Lower Bnd of the Radins and Ulna,—An epiphyseal ae pies | 
lower end of the radins may be mistaken for a Colles’s fracture, (Fig. 124.) 
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THE ForrEARM. 


. A inoroscopic examination Of the forearm is conducted iy the 
manner as for the wrist-joint. 
in skiagraphic examination can be taken while the ALIN 18 in e@ithe 

the supine, prone, or lateral position. The plate should be 8 x 10 Sate 
(20x 25 em.), the time of exposure from 5 to 10 seconds. po 

Fractures of the middle third of the radius and wina in children are 
discerned with difficulty by the fluoroscope, being usually the so-called 
gfreen-stick fractures. A skiagraph is preferable, (Fig, 125.) 

In fractures of the radius and ulna, if the two lines of injury are 
near each other, the subsequent callus formation may bring these 
bones together, thus producing a synostosis, which will interfere with 
rotation or the arm. The X-rays will indicate the amount of callus 
thrown out. | 
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Vie, 117.—Inward dislocation of the first phalanx of the thumb, (Case of Dr, G, E. &hocmaker, ) 
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Fria, 118.—The normal hand, taken 





with high-vacutim tube. 





Fig, 119.—Fracture of the seaphoid, 1, 1. 





Fig, 12, Fra. Vt. 


CoLLES'@ FRACTURE | a 
f Antoro-posterior view.) (Lateral view.) 

Left peture, taken in the prone pealtion, shows, al PF ——»~ and Fla trinsrore 
Fults and a groen-stlck fracture of the ulna, Eee and Fe are the ununited epiphiyses, ‘The 


Mehthand pleture is the mime, nken inn Intern! position, (One of Dr, Franklin Brady.) 
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Fig, 122.—Fracture of stvloid process of the Fig, 133.—The same, in the prone position, 
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ELECTRO-THERAPEUTICS. 


i 





THE SCAPULA- 


nre of the scapula 18 best skiagraphed in the dorsal , 


EChinihan 


The coracoid process is best skingraphed with the pati, 


ihe better method is to place the tube in Such s HOSitio 
t =< : A" I ; ‘qT 


through the axillary Space, the plate being 


Prac 
Pp SLOLre. 
his abdomen; the 
that the rays will pass 


fastened over the clavicle, +] 
ue Lory % ali Ol THe DroCGeSS iT 
Always endeavor to throw the shadow of the process under thie Cloep 


spiee of the clavicle, and not over the neck of scapula. 


‘Ti 
i 1] 


the coracoid, and acromial processes, 


FRACTURES OF THE SKULL. 
Many difficulties are met in skiagraphing fractures of the skull. 
owing to the superimposition of the shadows of the bony walls surround. 
ing the part nnderexamination, and the difficulty in bringing the slates 
proper apposition to the curved outline of the skull cap. Fluoroseopic 
examinations are satisfactory in the thin skulls of young children. Skjs. 
graphs ean be taken I the lateral, the fronto-oceipital, and the oceipto. 
frontal positions, but the lateral view affords greater detail of structure 





and offers a clearer field. | oy, WasGreen-stick fracture of the ulna, B, with a transverse fracture of the radius, 0, 
[ea Bats : Ai + me 


Fissnred fracture of the base defies detection, because the line of Aand (are the epiphyses, 


fracture i8 inaccessible in any position 1n which the tube may be placed. 
Any change in the contour of the inner or outer tables of the skull or the 
presence of the formation of callus, can be brought out by placing the 


i : 5 nm] 5 7 x : 
fube and plate in exactly the right position, which can be determined only 


by constant practice. 
IV. Fractures and Dislocations of the Lower Extremity. 


THE Foor. 

Fractures.—Fractures of the phalanges of the foot are of the com: 
minuted or splintered type. 

Fractures of the metatarsal bones, whieh were formerly 
extremely rare, have been shown by the A-rays to he of comin ta 
rence. (Figs. 139 and 140.) The so-called ‘swelling’. of the feet 
often due to fracture of one or more metatarsal bones. The firstand fifth 
of these bones are most frequently broken, the resulting fracture being 0 





thought to be 


the compound type. , 
Fractures of the astragalus and os calcis are not infrequent, the a 

travelling through thie body or neck. This injury ig often qasociated Wii ; 

a separation or a dislocation of one or the other fragment. Pract’ 4 

the os ¢caleis may involve the body of the bone or one of its processes; © l 

is frequently comminuted. Fractures of the astragalus and o5 ealels oie 

readily be seen on the screen if there is sufficient se)» " 

fragments. The lateral view is always preferable. 
Fractures of the phalanges and metatarsal bones may b 

a fluoroscopic examination, Skiagrams of these fractures my be 
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Fig. 131.—Detachment of a portion of the external condyle of the humerus, antero-posterior view. 


Fig. 132.—The sume, lateral view, 2. 
fi, olecranon Process; 7, coroneld process of the ulna: & 
Fadiue, (Case of Dr. Franklin Emmy.) 


Inner condyle; 4, olecranon fossa: 6, external condyle: 


, contre of oasifiention of the hend of the 
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in a number of positions. In the anterior-posterior position the patient 
occupies a high stool with a back rest, which affords greater comfort and 
lessens the possibility of movement. The foot shonld be placed on a 
small supporting bench which may serve as a holder for the sensitive 
plate as well. 

The foot 1s extended by gradually moving the bench from the stool, 
the patient in the meantime being instructed to keep the sole of the foot 
evenly upon its top. In skiagraphing a “‘partial’’ lateral view the 
ravs from the tube should fall more or less obliquely, thus preventing a 
superimposition of the metatarsal shadows. 

Skiagraphy of the tarsal bones is more difficult, The astragalus may 
be suecessfully skiagraphed in an antero-posterior view, by placing the 
tube anteriorly at the upper angle of the foot and the sensitive plate 
posteriorly, plantar or dorsal. Put both feet close toprether pon two 
separate Sx 10 inch (20x 25 ei.) plates, with the tube in the centre. The 
tarsal articulation can be best skiagraphed by placing the plate against 
the dorsum of the foot and allowing the rays to penetrate through the 
plantar surface. | 

Dislocations. —Phalangeal dislocations of the foot closely correspond 
to those of the hand, but are of much less frequent occurrence. 

Dislocation of the metatarsal bones at the tarso-metatarsal articula- 
tion, usually occurs as a complete displacement involving several or all of 
the metatarsal bones on the dorsum of the foot. Plantar dislocations are 
yery rare. 

“The technic in dislocations is practically the same as has been 
discussed under fractures. 


"THE ANKLE:JOINT AND CONTIOUOUS STRUCTURES. 


Fractures.—Fractures of the ankle-joimt involve the tibia, DIA, vod 
tarsal bones, either alone or in combination, Por aul practical pe 
they should be divided into two groups, dislocation-fracture nL Sprain: 
seareere rte fracture of the tibia and fibula is ye pasa 
antero-posteriorly. Skiagrams of typical Pott a De arash bh sete 
verse or oblique line of injury in the lower third’ ot the fin wee : 
ture of the malleolar processes of the tibia, (Ig. ee ; = AK 
best made by placing the patient ima recumbent or Beer aa a SCRE 
tion, The sensitive plate, 8x 10 inehes (20% 25 cm.); sae 2 | reais : 
directly under the seat of the injury, as low peel <A Be “ . ae of the 
slightly rotated inward to prevent Nae ata a oe arery Staten 
tibia and fibula, The tube should be about 21) me beetle Bore Pericr 
from the plate. The time of GX Poste Valles between 1 ma aban o- DOE 
When the fracture is longitudinal, without displacemen’ : ae pile 
terior view may fail to revenl the presence of fracture, MPs TE Gh Sate 
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ELECT fo-TH ERAPEUTICS. 
feral V1 : | ken, with the suspected 
i tive that @ lateral view should he taken, | 
i On ete, A fracture box should be employed to secure 
side next to the puate. + 
immobilization. 
Epiphyseal separation 
must not be confounded with 
Dislocations of the ante 
fore require To special technic. 


positions. 


tion and malleolar and supramalleolar fractures 
Pott's fracture. 

present: nothing characteristic and there- 
They should be examined in both 


THe LEG (MIDDLE THinp). (Figs. 142, 145, ) 
Fractures. —W hen making antero-posterior and lateral skiagrams in 
this region, prevent the shadow of the tibia superimposing upon that of 


the fibula, or vice verse. 


THE KNEE-JOINT. 

Fractures. —Complete transverse fracture of the tibia in its upper 
third, fracture of the tuberosity, and traumatic epiphyseal separation of 
the upper end of the tibia, are readily discerned by the X-rays. 

The knee-joint shonld be examined from two views, either the antero- 
posterior or the lateral. A flnoroscopic examination of the knee-joint is 
rather unsatisfactory except in ankylosis. Gliding movements of the 
various ligaments and patella may be studied, and severed ligaments can 
often be detected. In osseous ankylosis the articular plane of the knee is 
obliterated, while in the fibrous form there is usually no such obliteration. 

In making antero-posterior skiagrams, have the patient on his 
back, with the head and chest elevated, the extremity of the foot fixed 
Spon Gaye ei ene of the operating table, or tied to fracture box. 
See a a : nee! re ae 25 em.) is placed against the posterior 

shadow of the sinaita is Ihe : = eae omer ibs the patella. The 
duced by the aay es of Fe Bike pony superimposed upon that pro- 
in density if the EES = rae heen BIHAR shadow is increased 

ry it the p ate 18 placed in front of the patella and close to it, the 
tays being allowed to penetrate from behind. In making lateral elcin- 
grams the patient should lie upon the injured side toh nen 
SCUNB RIERA Gacan we ipon the injured side with the fractured 
eg ee) vexed, the other leg should he extended or fully flexed so as 
not to Interfere with passage chest y flexe 18 


Of the ray re ee Si eee! 
the tibia is shown in Bic, 146, 'erays. Detachment of the tubercle of 


Fractures of the Patella 


til the laters Anoy-oen, (Fig. 144).—In transverse fracture of the pa- 


ener ee the separation of the fragments. 
the postero-antarior n,,019: oe » on '¥ be shiown by a skiagraph taken in 

api Position, The patient should lie face down, with the 
the plate under the patella. The sesamoid 
Nie or loose bodies are often detected. 
t(and often impossible) to skiagraph. 
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THE FEMUR (MIDDLE AND LOWER Tirrreps). 


Fractures,—Vraetures of the shaft of the femur are common. In 
children the injury is usually transverse with little or no displacement, 
while in adults it is usnally oblique with much displacement. In making 
skiagrams of the shaft, two plates, in exactly opposite directions, should 
be taken. Fractures of the lower third of the femur are easily diagnosed 
by the A-rays. 


THE Hir-Jorn'r. 


Practures.—Fractures of the upper end of the femur are divided as 
follows: (1) intra-capsular, (2) epiphyseal separation, (3) extra-capsular, 
(4) fracture of the trochanters, (5) isolated fracture of the trochanter 
major, and (6) fracture of the upper portion of the shaft immediately 
below the trochanters. 

Fluoroscopic examination of the hip-joint in children is usually 
salistictory, but the thickness of the tissues makes it unsuited for adults. 
At best, skiagraphy of the adult hip-joint is troublesome, especially 1f the 
subject is very corpulent and the part painful. 

The technie is as follows: Have the patient fully extend the 
leg of the injured side. If this is impossible, place a pillow nnder the 
partially flexed knee. Place two superimposed plates, 10 x 12 inehes 
(25 x 30 em.) or 11 x 14 inches (28 x 35 em.), under the hip, which 
should extend from the iliac crest and project two inches from the outer 
aspect of the leg. The tube should be placed directly over the head 
of the femur, and from 20 to 25 inches (50-63 cm.) from the plate, If 
the foot is inverted or everted from the injury, do not correct it. Guard 
against tremors by the use of a pillow, sand-bags, bandages, or 
suspended weights. ont 

Tt is often valuable to take both hip-joints at the same time for COMM 
parison. For this employ either a large plate that will include the 
shadows of both hips or two smaller plates touching side by side. Adjust 
the tube to the median line at a distance of more than 20 or 25 inches 
(50-63 em.), the anode pointing to the pubic symphysis, remembering 
that this position will require a longer exposure. It must never be for 
gotten that certain positions of the foot will cause the neck of the femur 
to assume varying angles, shapes, and lengths to the acetabular cavity, anid 
that the shape, distance, and position of the lesser trochanter will change 
its relation to the descending ramus of the pubis. To convince others 
of the correct interpretation of the negative, employ as a confirmatory 
measure a simultaneous skiagraph of both hip joints, previously securely 
binding the feet and ankles in the vertical position, thus, plactig fie 
necks of the femora in identical positions, or take another without tying 
the feet, and let the feet occupy their actual positions 


the difference. As very fine detail work—r. e., the structural texture of 








in order to show. 


‘ ——— =e eee 









— 


a eee 2 


\ 


(C) Jeff Behary 2021 





1, BCTRO-THERA pRUTICS. 
prought out, it 18 apparent thar, i¢ 4, 
li 


o70 
pacted or fissured fracty), 


jally be 


spe : 
is Jacking 


_must © 
f den nition 
detection. 
land obseu re 
sntral position ; 
a 15 jesseried by 1 
the fine details. 


_ anim 


femur et 
fle fem aH 


sharpie fi 
pasily escape” 

fn doubt 
ekingram in the ¥¢ 
the time of exposl r 


@AS0S. advantage is gained by mnakine “nat 
bre - x : = i Th 
hecsuse of the thickness of this ~ tr 

a . ! Seta 5 Ld | 
Islne the intensilving Seree, 4, ny 
| = + Which 


| therefore do not recommen, i 


" j att a however, ta . op Cee hee ; fae : 
ee : asterior fractures Ol the acetabulum can readily {yp Bki; 
Antero-P ‘attire is ext remely difficult to determine. Skin 
eed 


neck of the femur do not present 4 
ih 


hut stellate { 

-of the 

however, be diagnosed by the gh, 
‘MLO. 


yieted fractures 
The fracture Call, 
egularity in the size, shape, ancl anele of the hee 


graphed, 

erams of 110] 

ngual light limes: 

ening, and the sligehti 1 

‘dhe femur. 

cl si Nee ridge running het wee (it ? | MY 

steriorly, nsually gives a light line on the nega ive, Which mye 

for fracture. In the fracture at the base of the neck 

eg from the normal to 90° or less. An incomplete 
ture is well shown in Fig. 146. 

of a negative defines the osseous tissie moe © 
soft structure is thereby diminished. 4 


n (intertrochanteric ridge) the ¢; 
" : bd tbs 


chanters |}! 
not be mistaken 
tlie angle diminish 
intert rochanterie frat 
Chemical intensification 
hut as the detail of the 
is preferable, if possible. 
ative should clearly differentiate the head ani 
neck of the femur and the hip bones. If nob sufficiently dense, the 
lines and shadows indicative of fracture will not be visible. The 
tendency in making these negatives is to over expose, but better results & 
are obtained by using a tube of high penetrability, with an electrolytic 


clearly, 
second ex posire 
A. satisfactory neg 
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Dislocations. —Congenital dislocation of the hip in children (Pigs. ii 
showing the presence a 


and 148) can be well demonstrated by skiagrams, 
absence of the ring of the acetabular cavity, the d 
the position, shape, and situation of the head of the femur. 
studies of a series of cases, before reduction, atter reduction through the 
cast, and after removal of the cast, in the service of Professor AL 
Lorenz during his recent visit to this country, and they pro 
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ir wre of erent diagnostic aid, as the contour of these bones is very irregular 
and the rays must traverse great density of structure. Fractures of the 
pelvic bones are divided into those in which the individual parts are 
fractured and those in which the pelvic rim ts broken. 
fn skiacraphing the pelvis the patient must assume the ventral and 
dorsal decubitus positions. In askiagraph of the sacro-coceygeal region 
the tube should be placed over the tmbiliens so that the shadow of the 
| pubic symphysis will not overlap the shadow of the sacrum or coceyx. 


The rectum shonld be emptied by an enema prior to the examination. 


| The ilium, ischium, and the pubes can be skiagraphed in the above 
f manner, with slight modifications in the relation of the tnbe, the part, 
i 


and the plate. 


TH SPINAL COLUMN. 


For thesake of conveniently studying the spinal column, 1b 1s divided 
into the eervieal, dorsal, and Tumoar rer ions. 

The cervical region 15 best skiagraphed in lateral view. Complete 
fracture of the cervical vertebre can easily be shown in skiagrams, but 
incomplete fracture is detected with great difficulty. In my experience 
[ have found the fifth and sixth cervical vertebrie are most frequently 
fractured. To demonstrate a fracture or dislocation, skiagrams should be 
taken in the lateral and the antero-posterior position. Recently I had 
two cases of old fracture-dislocations of the fifth cervieal vertebra, and 
the patients are still alive. | have had four eases of fracture of the 
cervical vertebrie. 

Skiagrams of the dorsal region are somewhat indistinct, due to the 
superiinposition of shadows east by the liver, heart, sterntnn, and ribs. 
[ have had four fractures of the second and eleventh dorsal vertebrie. 
The best definition is obtained from the young and those of slender build. 
In thin DOCrSOTLS antero-posterior dislocations my be shown by taking the 
skiagram in the lateral view. Of course distortion will be exaggerated 
on account of the distance between the plate and the vertebrae. 

Hix perience proves that the obstacles encountered in making skingrams 
ofthe vertebral column are numerous, “Thus, the peculiar anal om “al aur 
rangement in this locality, the projecting and irregular processes from each 
vertebra, and the impossibility of obt aining the desired relations between 
the tube, the part, and the plate, make this procedure & N1Ost diffienlt one. 
The dorsal decubitus should be selected for examining all regions of 
the spine; but the tube should be placed at varying positions, and in 
this way the shadow of the sternum will be lessened in the dorsal region. 
This technic answers for the dorsal vertebra, but the upper Six cervical 
should be taken in the lateral view. Only one region of the Spine 
ean be skiagraphed at a time. In order to obtain the intra-articular 
spaces clear and distinet, it must not be forgotten that the slimenitsry 
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Fig. 10.—A Cast or PRonAnLe INFANTILE Parsy.—The patient's left femur (right side in the 
photograph) show? an ateinee of the neck, and also & transparent area at the Hotter portion indented 
atX. (Case of Dr, Intocs kh. You.) 
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previously. The negative must he suffi 
and sharply the shadow of each verte. 
il, resort titist be mace 


canal should be well cleansed 
& alk 1. | 

y dense to bring ou 
If this ¢ 


pont | tstromely 
sciogt itt il pros anno bie RL ee eed 
Terce WIETL ts pyre | 
to chemical intenstiication. | 
The technic employed for thi ! 
, | k 1 1 f La r ‘ iF ty 
with the technic employed tm re nal sk uagrs 


Dy dee ea 


i Pave region 1s i every Wiky jdenkies| 


bply (pede). 


THe Ris Ast STERNUM. 
7 “aT TELE 11" led: cry imir ow Lis 
sternum are hest examined by skiagraphing in the 


mined by the fuoroscope in cliffer- 
ill reveal the fractures 
the angles of the 


Fractures of the 
The ribs can be ex: 
wd ventral views W 
“ulty 18 encountered at 
i the plite, and the neces 


ventral position. 
ent directions. 
and even slight fissur 


The dorsal : 
es, bul clitite 


ficulty in approximatn 


ribs, because of the di : 
the thickness of the body, and 


sity of the ruys traversing diagonally 
because of the respiratory movenents. a — 

The negative clearly reveals the presence ol displacement. 24 slight 
oe detection. Care should be taken not to 
to-vertebral articulations with fractures. 
that the cartilages are trais- 


fissured fracture may offen escap 
the costo-sternal and cos 


eonluse 
in this connection, 


Tt must not be forgotten, 
parent to the rays. Fracture of the ends of the floating ribs may be de- 
freetedl. The exposure must be short, and made preferably at the end of 
“ation, the patient holding his breath for five or ten 


a prolonged inspir 
seconds, Zine-oxide adhesive plaster, if uniformly applied over the en- 
but a few strips 


tire chest, immobilizes the part and aids the skiagrapher, 
applied for this purpose mity confuse the picture on the 
casting shadows, in conjunet ion with those of the ribs. 

Do not mistake the various grooves or prominences in the ribs for a 


nerative by 


fracture, 


V. Diseases of the Osseous System. 


As the osseous system is largely composed of mineral matter (eal 
cium phosphate), the A-rays in their passage must suffer a marked 
absorption and their progress meet with great obstruction, CAMTSINNE 
(decreased oxidation on the plate, and offering white shadows on the 
nevative, thus preatly facilitating its study, Some think that the rays 
throw merely a shadow or silhonette of the bone on the plate, but the 
‘a et iis ies is apparent. In studying the photograph of the 
ite for example, we see the superimposition of various strata of 
Es RR one mh ey ation HONGO SI aaa 
In the medullary Nortion the sae 3 De Na UN ease aa 
the mys are only sninellea na ree 2 ae pl A econ Deeaees 
medullary canal fatertentne a al eee ute ayer 0 cao Alea 
than the riedatlaey Sia Bisa ee rent ils LORS olan 

ar} jon, doe to inerensed density ; loraminie slow 








THE CLIAICAL APPLICATIONS, eae 


as cark spots, while bi yy cinils offer dark lines on the newative. Articn: 
lar cartilages being transparent to the rays, and likewise the epipiiyses 
the shadows cast will be dark. ae 


A. PATHOLOGICAL CONDITIONS, 


ATLY pathological condition ether in the organic or inorganic con- 
stituents will offer a corresponding change in the shadow thrown; the 
disensed portion of bone will cast a shadow lighter or darker than the 
surrounding healthy osseous tissue, and likewise of the same bone of the 
opposite side, In skiaeraphing osseous tissue, care should be taken to 
ascertain the presence of diseased conditions of surrounding soft parts, 
such as an effusion, cvst, tumor, ete., a5 their presence might produce a 
dense shadow that could be interpreted as belonging to the bone. To 
eorroborate the diagnosis, 1 sk re ead ket BL of the ec responding part eh bed 
he taken, with exactly the same technic, as difference in the position at 
ihe plate, the tube, and the part night cause a difference in the definition, 
shape, and size of the shadow produced. When possible, expose both 
parts simultaneously. 

dente and Chrome Periostilias ‘nd Osteonyenis. -Periostitis is charac: 
terized by the presence of a fusiform thickening of the periosteum. 
This must not be mistaken for bony irregularities, 

Osteitis (osteo-myclitis) is marked by an merease in shadow density. 
(Pigs. 151, 152.) Eight or ten days after the injury suppuration ocenrs, 
and about the twelfth day disintegration of bone tikes place, resulting 


Later, the skiagraph of a 


in the production of a hghter shadow, 
sequestrum will be revealed. 

Rone.—This atfection is characterized by numerous 
a natumil tendeney to coalesce, The 
normal bone, because the 


Tuberculosis of 
white irregular spots whieh hive 
shadow east will be lighter than that of the 
ravs triverse less density, due to caseation aid fibrous tissue formuition. 
(Pie, 153.) 

Sypelia af Sone —In ay plilis of the bone, two Conditions are en. 
the occurrenee of rarefaction or an ahsorption of the com: 


eoumierect, 
in density of the 


and oa sclerosis, with an merease 


peel bony strachire, 
ot thie Trane mist i 


hone alleeted, The iniected PULTE Us portions 
When eburnation secur tlie 


lighter shadow thian clhioes thie norm Lore’, 
will mot be 


darker. but the density of the shiclow 
iching upon the medullary eat 
‘s differentiated with 
4 chronie osteitis and 


shadow enst will be 
uniform, an irregular thickening enero: 
being evidenced, In the adult. this condition 
difficulty from the thickening resulting from 
periostitis. (Fig. Lod.) 
Hiypertrapine defor outers 
manifesting a very dense shadow. 
lesions, transparency of the 


(Paget's disease) presents & hyper 


trophy of the compact tissue, 
[eres ATION the Various hie te 
in 
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eEBCTRO-THERAPEUT! Os. 
o74 . te 
caer wont, ‘Chis trausparency 18 very pro. 
most frequen if mushy he equally th in the 


halanges 15 « thongl 


digital P al phalange 


nounced in the dist | 
ed sAanehiv T1nderstios a 
others. « affection may be more thoroughly | rstootl by 
4 ae eculiarities Al tlie eteult. A Erent 


Acranegaly.— th is i 
vestigation 1 
of the external 0 


to the bony P | 
ecipital protuberances, | eee 
4 eranial parretes, ihe over-development os be pth “ ees 
ening of the crank ag well as the marked hypertrophy of the sel | 
and mental eminence, Be . of digentoals Of ‘mealculable benefit, The 
LSet iG se a Ses show the epiphyses 10 undergo an enormous 
Handiws of tle POR ee ee be Phe noun 
ee ictoyly aca determnity, and to offer Siete ec rah tie . A 
P Rickets.—In this disease the bone appears =u a AEN oe te Me 
diaphysis slender, the epiphyses enlarged, and Seat me Ww : aan 
presents an irregular appearance. The delay In Lae Process Of OSSHICAlOn 


el or ly determined, 
ean be necurately detern | | ' cae | 
Cretinien.—In this affection there 1s supposed to be a premature 
n of the epiphysis and the diaphysis, resulting in an arrested growth 


wearer) in an irregular thick. 
AMCICe 
promiuine 





nnion 


of the bone, | a ar | 

Langhans and von Wyss tou nd that there is no hint of PIEMAUNCe OS- 
sification in eretins and cretinoids, but a late development of the centres of 
ossification occurs, and consequently at or after the age of development, 
the epiphyses show a delayed union ; this delay in the process of ossifica- 
tion, as compared with the normal indiv idual, isofatew yearsonly. The 


bones of the hand are the last to ossify. Hoffmeister, in treating a cretin, 


observed skiagraphically that when the child was treated with thyroid 
extract, the bones under examination grew 4 ¢m. in four months, equiv: 
alent to 12em. in a year, in comparison with the normal growth of 
Gem. annually. 

Osteomealacia,—In osteomalacia the shadows of the bones 
transparent, and as the disease progresses there will be a complete ab- 


will be 


sence of these shadows, 
Necrosisand curies are characterized by transparent shadows, and irreg- 


arity in the contour and texture of the bone. (Pig. 155.) Far advanced 
eases will not cast a shadow. Skiagraphy of the sequestra is of marked 
service to the surgeon, informing him of their location, number, and re- 
lations to the bone itself and whether they are still adherent or exfoliated. 
Avoid the superimposition of their shadows with those of the bones. 


EB. Tesors or Boxes. 


“a Skiagraphy enables us to determine if “neoplasm is connected with 
the compact or cancellous portion of the bone, or if it is connected with 
the bone at all. Thus, the growth might be a eyst or a myoma that 
closely simulates an esteotia, an osteo-sarcomia, ete, ; 





An aml ihe eariition ; 
=n f., fi rel al bok 4 whieh pera ican 
nr—F. orig (Caso af (ir. Prem lergmet. } 


14. 1¢2.—{TKITIA OF THE [INDEX FINGE sore 
BG; of the forelgn body. 


A <a was the polot of entrance 


Lt, hae? ; 4 
Fortsehritte a. d, Geb, d. Rontgenstr, 6. Lit., TSi—1fK), 





(C) Jeff Behary 2021 











Fro. 1, Tee cULote OST EITIS _—The dotted areaon the fourth metacarpal Done shows Cuter 
i, Js AT Be . 


ae 


cutout invasion of the tone, 


Fre, Sy philitie osteltls of the radius, 





Fig, 185. —Nncrosté oF Tre Os Caucs.—Right-hand pleture shows part of the foot of sigan 
who complaingd of Interns: pain im the heel, supposedly due to nn Ul-fitting abot ; but the spavineds 
reventod a necrosis of the o4 cnicls, with partial abeorpuon, indiented by 1. The left-hand: picture 
ahows the nocinl heel, 4 ——®, centre of ceaitication of ihe Opal piey ete af the tuberosity of the cal- 
ennetim : A, aatrumalos: $O.0., o8 calels; 5, Int (dark on the nogmtire) 7: 6, Cento ios nel ccetitb 
« sinus of the tarsus; FP, plantar arch; ©, cuboid: S, senphold: V, fifth metateral. (Patlent aa 
care of Prof, H. A. Wilson, service of Fhiladelphin Hospital.) 





: ey P 7 7 igh i 1) 
Fre, 14.—Sopernumemry thumb, (tase of Dr. George At. Boye.) 
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Fig, 147.—Congenital ateence of the ulna and two fingers. (Cate of Dr. W. Frank Hachnien, 
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FIG, 158.—Congenttnl multiple excstones, (Case of Dr. J.P. Mann.) 
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Qateo-sarcoma, like all osseous Frowths, iy lw 

ae a varicty. 

1S med ee periost al sarcoma, the growth may be observed to star ieee 

eer later to completely encircle the bone. iy pi 

ee Tu the early stage the medullary form may he eas 

we nilitic osteitis ; | in the latter the tendency is to be formation het aa 

ee = that later become multiple; while osteo-sarcoma bering with a 

“ingle clear spot, becoming: et aA enlarged 2 it is never multiple. 
‘Metastati ce carcinoma has been shown by Benedict! to affect OSSPO1IS 48 


i the Perioatesy| 


ily confused with 


well as the softer tissues. aN pal ient under his care suffered from cancer 
of {lie kidney, and later had a removed. Four Vears subsequently, 
intense pain was diagnosed as sciatica, but the X-rays revealed a meta- 
static earcinoma of the last lumbar vertebra, which was later confirmed 
H(i post-mortem. Bone Cysts can also be detected. 






























Dife DEFORMITIES or BONES. 


Among the more common deformities of congenital origin are super- 
qumerary fingers, or the Absence of one or all of the Digits. ( ngs Lh, 
157.) There 1s usually either HT second ay ingsr sah: irequent ; 
or a second bub smaller thumb. We cet ermine if thie saclalit ronal digit is 
simply tag@ed on by the skin, or if a distinet and completely developed 

-artienlation exists. In cases ol supposed giant finger, the e: cays: will 

indicate whether the bone or the surrounding Ussite lias tapes 

aS pertrophy. In cases of syndactylisin the skiagrapher ean often deter 
ee Sg : Sher artales in the lon. 

Tine a, Bet il ‘eh ecieed there being only & con 
interest in that the jornt 1tse 


; r 

: 7 Pay ery 
, a i 

” 


ee way he demonstrated by the 
jon of the ligaments and tendons, as may be demonisu uted. by Un 
7 ees, | : | ~ 
—(lnorese SCrceer. ue 7s 
| fluorescent ‘eee le | FLU eancellous St ricuiires: I IE. 
Speeeexostoses show the nore een normal bone, the epiphyseal tine 
ae eee aarerowti OF the normal Holm, * i atapeeal 
eae = her aig i from its margins spring peculiar, jiook-like 
presents a darker co or, and from 18 eee ee 
—OsSeOUS projections. ov Kans to tlie curvature at the Lh ilit. 
‘These changes produce an alterat ne ame devalopment.be the ‘iti 
with atrophy of the epiphysis me sale : sit tosis occurs, but the 
ee a, ae ones (SyNOsLOSISy Se | 
‘physis. Frequently a moten of ee b Bethan voatnlting ina pew 
ete i: ; ear oe ee ee 1 ii | ! i ee 
growth is usually partially inhibited 1 ifferentiated from rhachitis and 
liar twisting, readily diagnosed and dilferen'™ 
' eS oot ; Cine = 
other bone diseases. Nir 
; Deformities aft the pelvis sed pely ed a a 
; artic | j | a, ri *S , We ‘ i. 
— cle ae Ob stetr C ‘! rte Ti Charles W. url a 
Pwo interesting cases, studied DY © tracuterine disease 0! a 
‘deformities were presumably due fo T'" 
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O71 ELECTRO-THERAI EL TiS. 
cord, (iia, 100. The first case wis a mile, Eye ees Of age, fo, 
feet tall: head and skin normal, no anmesthesta, ee Het Preserved «[] 
aver the body ; the reflexes were present. The lees and ACIS Wepe cy. 
nil locomotion was prevented hy weakness of the museles, Thie 
af ihe bones were distinetly abnormal, and the skiaeraph 
showed marked absence of lime salts In the bones of the hands. Chie 
ot her case was that of a man, aged twenty-three years, in whom {hye 
and forearms had never developed, or there was a rety,,. 


formed, 
epiphyses 


slhoulders, arms 
- * rp 4 - a = ‘ih 1 = Ea ss i. = i | Pat rn fares 
eression ol development. The biceps jerk was absent; there was iy, 


the bones; there was very slicht wasting in the left lee, only 


disease of 
Several theories had been advaneed as },, 


detectable by measurement. | ! 
the eause of the condition, among others, bilateral brachial palsy from 


birth, malposition in utero, ete. ; but the author was inclined to believe. 
that possibly the pat jent had disease of the anterior horns of the Spinal 
cord in utero. 

Diseases and Deformities of the Spinal Column.—The more commen 
pathological spinal curvatures are scoliosis, kyphosis, and lordosis, 

In seoliosis the patient should assume the dorsal deenbitus POst- 
tion. A skiagram of the kyphotic patient is difhenlt, because the 
plate cannot be properly approximated upon the part, necessitating a 
lateral view with the patient on his side. This, however, will not 
afford a verv sharp definition of the shadow, as the plate is too distant 
from the part. 

The same difienity is encountered in lordosis ; consequently in these 
eases the lateral view must likewise be emploved. 

Yorticollis.—When the deeper muscles are diseased, it not intre- 
quently happens that earies of the cervical vertebrie coexists. Its pres. 
ence may be verified by a skiagram in both the anbero-posterior wand 
lateral views, 

) Pols Disease,—Itis dificult to differentiate the early stages of Pott's 
disease from intercostal neuralgia, renal disense, empyema with subdia 
Phragmatie abscess, ete.: but the skiagram will show the bodies of the 
vertebrie and the Interartien lar Spices to possess a denser shadow than 
normal. Ti advanced enses tlie disintegrated osseous tissue will present a 
ark, dense, irregmlar shadow, Place the patient in the dorsal deenlitus 
SMa nn, panes ve straighten the spine aus fir a8 
description applies to any Aerie pete the plate. Phe above 
must not be mistaken for necrosis ie leaira Bese UL ue po'On 

petite heerosis of bone, 
oe AION BUMS, by noting the existence or al- 
‘sence of a fine layer of compact bony tissue Sy g . ! ss, 
2 VONY Tissiie, covering the medullary canal, 


and thus the presence of 4 « 
Sayan MAO ak Sequestrum, interfer 4th the healing. © 
likewise be detected. | Mm, interfering with the healing, cau 
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fro. 1.—DeLaven Osstrtcarion of Tine Evreicyses.—Patient Eh. oct of BS Re priaeebcorsingee: 
Tinable to walk eince childhoe! and had teen In the hospital more than 2) yer. 20. Mistoe) » al 


br. Burr of tho Philadelphia Hospital belleves the deformities to be congenital and due to Pesan a esa 
ind whieh develop during fretal life. The cp ph seal enils of ihe (cimork, pe i igen i anvee) ‘ich 
lack of ommification, Articular surfaces Irregular, bores bent nd perviotis to the fiys. 8 r : 


appeared darker bene: of excoasl ye Omelficatlon, 
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; Resection of fonts, Helore resect line a qoint, the mive Will determine 

i the exact ehanmictler ol the allect Loot. sunicl their wpplicnt on siter the Wii 

| nas been dressed will inform the operator if the bones are in the hes 
ibe’ 

| possible POSTLOn. 

} 7 Regeneration af Bane. —A (ter remove ct "] portion ol eu HI TLE the ner 

! - . 7 "| " PI ss 

} ostenin benz left intact, the to pee OL TM : 0 may bee caret, 
jheerved and the surgeon can offen determine if the proper amount of 

Le : 


osseous- forming structure has been deposited. 


WI. Diseases and Tumors of the Soft Tissues. 


Trmors ot phe ect iss tles being CL Slightly CLC Tie fa the ATi = 


4 ] ath oe ithe les ey re , a Ty | sauaa 11 tf fen. | re 
aré skingraphed with great difficulty, owing to the surrouniing Struc 


. rare Nearly ine density for this TMUrnose We employ 
ures having very nearly the same density. for this: purpose % ve 
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imposition of the shadow of the bone, ‘This may also be a COTA PHISHEN 
by diluting the developer anil producing a4 soit negative full of detatts, 
or hy an under-developed negative. The detection of The presente ons 
ar - a 1 , 1 . miy al 1 
tumor by a skiagraph will be dependent largely upon the LOCHTIOT, SIZE, 
and consistency, and the technic employed. ; 
r 4] oh: we pana. ti = Te ‘UTA ed 
as follows : 
| Hrematoninia Fu ok Ci 
AT yvorimtia, 
Cert hoariiron A EL 
LT pratt, 
PioAnoniAis, 
mL Te ee ahaa dy 
i wri A TULLLREL OEE 
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nat ; ie = : es : fi ' ice Ph hw Lis be | 
7 wunrermelt pases hence CNG oak a 
the rays Chinn the surrounding sate f. a hiacnesses hy the fic 
darker, Tirmatomata may be differentiated [rony wn the blood is 
a Me ; he rae ononalby when the ee 
that the former present 4 greater Onis L Ys especiilly 
eon lated, atten bt not to so great it 
fhaceases cast dark shadows on the megane, wily ding 
ast male i antes Fey aime ©. n= 

7 4 ' i] ; ' i thi extrem - y? i 
degree as do the hiematonnata. I aninm they. are (Lifferentiated 

ware sahdominal cavity or ene war I 
nowd, but in the abt Terenas Thus, during thie pst Veal 
from other growths with great difficulty, oo wndition at the Phila 

; +t Tia) ee . 
encountered many obstacles in skiagrphing 8 ‘foohrenie and hepatte 
' i ba # J .! . 
delphin Hospital flaca resem bled 3 odectimaest i ane in the position 
ia : in envanial a Giikused Wale =p - : 
= r . 5 = . ; 11 . 

, =" renee = , 1 7 ihe liver, T. 1 : ‘ & wied 
of the lower region ol = aera Phahler tas recently reyy 
(ingnosis liy operation, Dr, “eorge | } juking it a anecesatil 

Le ah es alioal Society the tiking 
to the Philadelphia County Medica! Seek 
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a ee ‘ . 





(C) Jeff Behary 2021 





ei POotogra phir hil 
tiie 
ec 


bella to the inion and plea 
fire: of Roland, 


this particular rerion., 
more recently I used ss he: 
(Fig. 160.) The boards 
the skull, and may be so 
this accommodate any size of skull, 
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skiagram of a subphrenie abseess. In January. Lf 

griphically, at the Philadelphia Tospital, a supposed hen: Sosed RE Li 
bat at a subsequent operation Dr, Ernest Laplace hae ae © ahscagy 
be cancerous. © MLECti yy, n 


Tcl le 


Preutz, of Jena, in a study of 234 hepatic abscesees 
I aot “i, =. Spe] 


mendably of the great value derived from rAdiOSCOPY, — Morey 

fibromata are most diffieult to skiagraph, especially in the * meee 
superimposition of the shadows of the pelvic eres none 
differentiation of the tamor from the SuUrroindin 


Lh Pay 


ait] 
Wher 
r UIs With 4 
Will be easily recognizable when the neoplasm Soy aoa aoe Shadows 
tian will detect this quite as readily as thie skiagrapher | 
presence of this condition, Tt is worthy of ment ai that 
lrequently detect the presence of InVvositis 


cLIE TE aH ine 


he a oie 
a Ty Fa Pat fll Lie 


Sklagraplis Cin 
‘ni OSSINCANS, | 
Enchondromata, being cartilaginous riimors, are diffieult ¢ ski 
« TALES 12 erat 
When the phalanges ay 


on the negative, 


because of their transparency to the rays. 
affected, the condition is clearly presented 
Lipomata are differentiated from soli: 


throwing a lighter shadow, becanse fut 


G@ this 


land cystie tumors hy their 
IS less opaqne to the rays thian 
the above Heiner neoplasms. 
yee : Tay diagnosis between 4 
SA chronie abscess and 4 lipoma is 
/ \ quite as difficult as is the differ. 
\ entiation by ¢linieal means. 
sarcoma and — eareinenmete 
cannot be differentiated by their 
skiagraphie appearance, hey 
both east equally dense shadows. 
PW LOPS OF the Brain.—The 
difficulties eneounterer 





. 1 cling 
HosIng skiagraphieally eerebral 
neoplasms are dine to the super 
Imposition af the shadows of the 
lhmoer and the bony vant, the 
softened consistency of the path- 





Fro, 100,—Avtinn's ological condition present, the 


HEAD i ET EF. itp, 
tee, Hox Tees er. . 
shane of distance of the shadow from the 


\ Perce veal plate occasioned by the arching 
over the position af ¢,, Clltour of the skull, and the 

production of secondary mvs 

due to the marked density of 
| ie employed the photographie plate ; 
id made in two sections that slide pon a base. 
ale hollowed Ont to Conlorim to the eurval ure of 


mlinsted oath widae 3 
Justed as to widen the Concave exeavation, and 


In this Cavity. is placed a double 
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THE CLISTICAL APPLICATIONS. Zia 


coated gelatine filin, and the patient's head is accurately accommodated 
to the shape of the cavity. This also insures steadiness of the part, so 
very Important in this difheult procedure. Localization can be mapped 
ont by placing metallic wires over anatomical landmarks. 

The use of a compression chaphragm, for preventing the production 
of secondary rays, 15 largely in vogue in Germany, and has lately become 
popular in wimerica, but this is undesirable, as the area skiagraphed is 
too amall to allow of definite and lovieal conclusions. | 

The diagnostic value of the A-rays In neoplasms, abscesses, clots, 
ete., 18 less than in instances of the presence of foreign bodies. Extended 
literature on the subject is vet to be written. 

Dr. Prahler’ ¢ives an interesting account of a case of brain softening 
occurring in the service of Dr. Charles W. Burr. “This case,’" he says, 
‘was one of thrombosis of the mid-cerebral artery, with cystic degenera- 
tion, and causing aphasia and hemiplegia. The examination was made 
post mortem, The brain was replaced and the skull and scalp closed. I 
then made a negative of the affected side and also of the opposite side, 
beeause IT believed that possibly the normal side could be compared with 
the aftected side, Thus CARO. however, demonstrated that this cannot be 
relied upon, for the lesion was shown upon both necratives, butwith much 
more definite outline on the affected side, The skiarraph showed, above 
the cerebellum and petrous portion of the temporal bone, a light area 
which corresponded exactly with the ontline of the area of degeneration. 
This skiagraph showed, also remarkabiy well, the convolutions of the 
cerebellum. 

‘The second case was also one of Dr. Burr's, in which an ireg- 
ular aren of degeneration was found in the distribution of the mid: 
cerebral artery and which had caused hemiplegia. The skiagraiph 
showed transparent areas which corresponded exact lv with the area of 
deveneration.”’ 

Dr. Pfahler’ believes, that “we should be able to show in the skia- 
craph most large lesions, such as new growths, softening, hemorrhage, 
and abscess, but that we should never take the responsibility of an 
operation purely upon skiagraphic evidence.” 

lr. Chureh, of Chicago,* records a case of cerebellar tumor in whieh 
the Roénteen ravs were used by Mr. W.C. Fuchs. Skiagraphs of the 
tumor were obtained. At the autopsy a highly vascular eliomatous timer 
was found, the tumor being the seat of several old and recent hemor- 
rhages, and also of a recent clot of considerable size. | 

Obici and Ballici‘ demonstrated the presence of a tumor in a boy 
who died of brain tumor, the experiment being performed post mortem. 
MH. 
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They also experimented with tumors of different kinds placed in the 
LeW te s crite . Bes 
UPd add i | ' pore 
shilows. 
Oppenheim,” 
his attempts with the X-rays for diagnostic: purposes US C fee 
: » wae enuhlnd fo determine that 2 tumor pinced within the 
although he Wins & nihilecl [ it : : ' | I 
= h s rt | t a " ia kh! r 
craninm upon the brain was distinetly noticeable. 
Paneoust and MeCarty? conclude that the value of the Rontgen rays 


itl reviewing thie subject ct Lorin DiMnors, remuairls thint: 


in brain lesions is at present dubious, 

Dr. M. Benedikt, of Vienna,” described a number of most interesting 
eonditious that were both studied and skiagraphed by Dr. Kienboek, 
From a series of eases related by Dr. Benedikt we cull the following facts 
in hisown words: “‘iKolar, M., engine-driver. On June 6, 1897, while 
leaning out of the engine, he struck his head against a lateral object. 
Tle lost consciousness, vomited, and was confined to lis bed for six days. 
ie tried to resume lis work, but conld not continne. (mn Oetober 16, of 
thesame year, he came for the first time under my observation. He com- 
pliined of violent headaches, and his face had the rigid expression of a 
mask. On January 20, 1904, [ had two profile diagrams taken with the 
Kontgen rays by Dr, Nienbock,. 

“When we ask what pathological process we must assume in this 
ease, the answer 1s a pachymeningitis, especially hwmorrhagica, with all 
ifs consequences, also of alteration in the osseous parts. The enlarged 
shadow of the osseous circumference is not principally the result of thick. 
ening of the bones, but is produced also by pachymeningeal deposits.”’ 

* Bornstein Marcus met with an accident Dee, 24, L0G, while enter- 
ing armilway car not yet lighted. He fell overa tronk and reeeived a 
contusion on the tibia and on the index finger of the left hand. The 
nature of this accident seemed to point to a licht lesion. To my prea 
astonishment, at the examination (Jan. 4. 104) serious symptoms were 
found. Standing with open and elosed eves the patient oseillated for 
ward and to the left side, The Sipra- and infra-orbital nerves of the left 
side Were sensitive to pressure, and the parietal, frontal, and temporal 
bones sensitive to percussion. In these loealities the patient felt pains 
when he walked, The turning of the head exeited piling, more toward 
the lett than to the right side. The ¢ervieal and dorsal yertebrie were 
sensitive to pressure, the sensitivencss invalving not only the processus 
ee but also the lateral walls of the vertebra: on the left side. The 
pupil reflex was feelle. 

a “The left arm and both legs (especially the left one) were al yin dnle. 
2 Sens ‘ l€ tining-fork, from the air and from the 
a rrenT : yivinia Medical Golletin, March, 1008, 
*The Archives of Physiologie! Therapy, February, Loc, 
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bones of the head, Towas more astonished when Professor Renss found 
hecinning bilateral papillitis n. optier, The range of vision was much 
diminished coneentrically, and in the left eye there existed a complete 
defect Of vision in an inferior and superior sector, 

Tn this ¢ase the diagnosis was justifiable that there were serious 
anatomical intracranial lesions, and, as the case was a recent one, also 
blood effustons, MKaciographs confirmed this diagnosis,” 

[have successfilly skiagraphed a blood clot in the brain, and T ean 
do no better than quote the words of the late Dr F. Savary Pearce, 
whose intense devotion to neurology and whose searching inquiry into 
the pathological manifestations oF brain lesions mide his word authori 
tative. In his article ‘* Epiphenomenna of Cerebral Hemorrhage,” © he 
says, ‘We would like to mention the possibility of the X-ray bemg a 
favorable adjunet toward determination of a blood ¢lot within the brain or 
not, asa point in diagnosis between hemorrhage or thrombosis and this 
confusing class of Bright's palsies, Ina case coming to autopsy ab the 
Medico-Chirurgical Hospital ten days ago. Dr. M. K. Kassabian had 
been fortunate enough to find what he thought was a ‘shadow’ of the 
thrombotic area in the left lenticulo-striate area region, and this proved 
fo be so at the post-mortem examination. In this case, however, there 
wes ne complication cf nephritis in Innkineg the eliniest diagnosis.’ 

During 1904 and 1905, I skiagraphed at the Philadelphia Eospital 
2 series of cerebral cases in the services of Drs. W. W. Ieen, PF. A. 
Dereum, and Charles W. [urr, Realizing thie impertect Lon resniting 
from the lightness of the shadow found in skiagraphing brain tissue, I 
took two skiagrams of suspected conditions and applied to the nesatives 
obtained the principles of stereo-skingraphy. The superimposition of 
the two views thus derived resulted in a clear-cut pieture of the part 
inder investigation, 

Recently I skiagraphed a cerebral ease at the Philadelphia Hospital. 
The patient's skull was bindaged, thus concealing the presence of any 
abnormality. Io was ignorant of his clinieal history. When the plate 
Wis developed, | noticed in the motor revlon, Ph helt A bel the size of a 
Croce coo. I then went to the ward to Irene as to the patient's A Ee 
toms. | found that this special iren was the one complained of; the 
result of a traumatism, which manifested itself in a slight paraplegia of 
the opposite side. This was undoubtedly an ecchymiosis of the cerebral 
meninges, A fulse linenosis was mot probable, as there was no web dress: 
ing or iodoform employed, no exudation of serum or blood, and likewise 
. ate such a diseased area, Sub- 





no pressure on the plate that might simu | | | 
sequent CxMS failed ea reves | thie allected ree Lon, although thie 


skiagraph was taken under the same cirenmstanoes, Ultimately the 


mitient got well, showing the eechy mosis fexudate) was absorbed. 


I Ameoriqin Medicine, Ang. 4, 102, 
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ELECTRO-TH ERAPEUTICS 

Deposits wl Glands.—The shadow thrown by these deposits 
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fat a lonral effusions will be 

Empyema and plenral © 


diseases of the thoracic organs. 
Enlarged mediastinal clans, ¢: 
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treated of when discussing 


ileitied elands, and bronchial lands 


il ri: oil i* 11 ¥ [st ble. 


VII. The Articular System. 

the cartilave being transparent to the rays, the 
nter-artienlar space black, bunt 1b will appear 
The articular extremities of the bones will look 


In the normal joint, 
negative will show the 
white on the skiagraph. ! 
smooth, In adjusting the tube, part, and plate, care must be taken to 
see that the rays fall directly upon the joint; for if this precaution 
be not taken, there will result an overlapping of the shadows of the 
articular extremities, the latter leading to a confusion, and causing a 
possible error between a diagnosis of the true condition, ankylosis, aud 
subluxation. 

As muscles, tendons, amd ligaments are slightly less opaque to the 
rvs than are the bones, the tearing off of any of these, as In some sprains, 
can sometimes be shown on the skiagram, provided that the shadow falls 
particnlarly on the museular field, and that the negative is full of details, 
the result of food technic. 


A. DISEASES OF TILE Jorsrs. 


Amide Arthritis—Tn this affection the skiagram reveals nothing in the 
early slape, RIVE a slight clondiness or haziness at the inter-articular 
EES due to congestion. Later this haziness increases, and if pus be 
present, the shadow east on the negative will be darker, as this is less 
tee . ne passage of the rays than is serum, If the arthritis con: 
ee alee, ae inflammation will extend to the articu- 
iis oe bone, and they will be more opaque to the rays, and 

heequently appear white on the herative, A 


Anule ‘rriet (hh POA Eee A rit 
cs ig hh beenlaty Menuineat ini —T'} La is ie 
it : ae ee 1 TCL Le Stare is ) ntical 
We ith the description priv BETS ius 1g -1de 


en tinder acute arthritis, WI this condition 
Assnines the chronic hen Hae ee 1en this condi 
ticnlar ends ab Bie the skiagram will show destruction of the ar: 
ims Pea 7 Mones, Causing displacements of the ¢ ged homy 
ee and the attendant deformities = are pes SR 
oue—In this disease Perea 
isease the tophi (which are composed of sodium 


urate) are transparent to the rv 
5 i: ony hs Ae ri Z. 5 Le i rei i oy ve ype f r 
tophi are often visible in thie digtts ¥et Peri-articular shadows of the 
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Tuberculous clrthritis, (Mig. 161.)—The early stages of tubereulous 
arthritis are most dificult to distinguish from other arthritic conditions. 
But as soon as the bone becomes involved the shadow on the nesative will 
be identienl with the appearance of tuberculosis of bone previously de- 
seribed; but with abseess formation, the dark spots on the skiagram will 
reveal the true nature of the malady. When destruction of the soft parts 
of the joint occurs with subsequent absorption of the head of the bone, 
sequestra are formed, resulting in great distortion. | 

Coralgia.—In the ineipient stage any haziness in the interartieular 
space, in comparison with the unaffected side, 15 indicative of changes 
in the synovial membrane of the joint,—this is likewise true of the 
epiplivseal line. 

Lovett and Brown, in a most elaborate research,' arrived at these 
couelusions: ‘The earliest changes observed radiographically in lip 
disease are, first, diminution in the density of the shadow, and second, a 
relative diminution in the size of the shadow east by the affected bone ; 
in other words, atrophy of the bony substance. 

‘The best radiographic evidence is considered to be bony th ickening, 
indicated by a shadow projecting inward from the pelvie side of the 
acetabulum; the head and neck of the femur also may show this 
evidence, 

“Decreased radiability, observed as an indefinite, cloudy appearance, 
which involves not only the bony medulla, but the cortex and periosseos 
structures as well, is frequently seen. This cloudiness was found to be 
due to the presence of thick serum, pus, of finely divided detrit us, and is 
apt to be misleading if depended upon to the exclusion of other indica- 
tions, It was sometimes observed where the inflammatory process wis 

extuearticular, as in abseess of the gro. 

“Prosion of the bone substance, when present, 1s usually clearly 


evident on the plate, but 1s nob of itself conclusive evidence that hip- 


joint disease is present.” | | | | pee 

Loose bodies, such as displaced or detached cartilage, are diffieult of 
detection because of their transparency. If their shadows are superiin: 
posed with those of the bones, recognition is of course impossible, ss on 
the shadow of muscles, their deteetion, at times, 18 possible, Small sesa- 
moid bones, which may sinulate foreign bodies, ean also be skiagraphed 
in or around a joint. | rase 
é i bly nS The neck of the femur varies in length and obliquity 
and under different circumstances. In infancy 
ssened during growth, so that at pu- 
shaft. Inthe adult it 
ies in inverse propor: 
In consequence of the 


at various periods of life 
the angle is widest aud becomes le 
berty it forms a gentle curve from the axis of the 
forms an angle of about 130° with the shaft, bit var 
tion to the development of the pelvis and stature. 


7] / ny oat i 
iNew York Medical Journal, January 28, 106. 
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Deformities of the foot, including talipes 1m 1tS various forms, iis. 
placements of the toes, and deformities of the hands and digits can be most 
advantageously studied by corroborating the facts of clinical experienc 


with the A-rmiys. 


EB. ARTHROPATHTES. 
In the early stages, arthropathies, as manifested im tabes (Fig, 165), 
present a haziness in the joint, ilentieal with the appearance evidence! 
In other forms of arthritis. Later the interarticnlar space becomes more 
hazy, the periarticular structures are destroyed, the ends of the bones 
irrepilar and nodular, with rarefaction of the osseous tissue snd possibly 
complete disappearance of the hone, Tn some instanees, in place of rate 
faction, we find thickening or eburnation, with the projection of hen 
EXcrescences, 
_ Syrnigomyelia, Several authorities’ state, that in syringomyelia ther 
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ON 
also show arth ropathies, but will not show the destruetion ot the articular 
ends of the bones, but there will be revealed a periarticular semi-opaqne 
eoncdition, iT, . 


VIII. Foreign Bodies and their Localization. 


In nothing have the X-rays proved themselves of 


4 ; | more mealcoulable 
service than in the detection and localization of fore 


1; len bodies, Prior 
tothe discovery of this priceless diagnostic agent, the surgeon found 


himself helpless in cutting down upon a supposed embedded substance, 


but with determination born of lorlorn hope, tow offen he pursned at 
erroneous course, only to find that disappointment and at times serious 


infections were the rewards of his endeavors. 
By the rays the skiagrapher learns not only the position of a foreign 
body, its variety, size, and shape, but also the extent of damare incurred. 


A. MILITARY SURGERY. 


The X-rays have been especially useful in military surgery. Dr. 
Haughton has said, “that the X-rays have furnished the army surgeon 
with a probe which is painless, which is exact, and, most important of 
all, which is aseptic.” 

In 1897 the X-rays were for the first time successfully used in the 
Greeo-Turkish war. It was‘there demonstrated that they were an invaln- 
able adjunct in military surgery, and since that time improvements have 
been made in the apparatus for trials in future field encounters, 

The X-rays were also employed with marked success by Surgeon: 
Major Beevor on the Indian frontier, during the Chitral Campaign in 1598. 

Of no less importance were the experiences of Major Battersby, who 
had charge of the Rontgen apparatus, wlile campaigning in the Soudan 
a number of yearsago. Following the battle at Omdurman, 121 wounded 
British soldiers were brought to Abadith, 21 of whom could not have had 
their condition correctly diagnosed without X-ray eXiMnatLon, | 

In the words of Captain W. C. Borden, assistant surgeon in the 
United States Army:' “The use of the Nontgen mays lits marked th 
distinet advance in military surgery. It lias favored conservatism ang 
promoted the aseptic healing of bullet wounds mile Dy lodged DHESHIOS, 
in that it has done away with the necessity for the exploration of wounds 
hy probes or other means, and has this obviated the GOES ol ee — 
and additional traumatism in this class of impuries. In gunshot ioe 
it has been of great service from n scientilic point of view, by eet, 
the character of the bone lesions, the form of fracture, ane the aan of 
bone eomminution prodneced by thie amiall calibre and other biuilets, 

ihe Use of the Réntgen Rays by the Medical Department of the United States 
Army in the War with Spain. 
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ueth ELECTRO-THERAPEUTICS. 
conditions which conld not have been otherwise determined in the living 
body." 

Nicholas Senn writes that the expectations as to the diagnostic value 
of the X-rays in military surgery were actually realized in the Spanish. 
American War. He states that foreign bodies were located, fractnres 
ascertained, and other surgical conditions studied, without subjeeting the 
patient to pain or any danger from infection. 

Mr. Clinton Dent,’ special war correspondent in South Africa, speaks 
iiterestingly of injuries by Mauser bullets, If the dense part of the long 
bone is hit by a bullet of the Mauser type, there is a drilling, compli. 
cated by fracture, The extent of the injury depends upon the angle at 
Which the bullet strikes the bone, upon the velocity of the bullet, and to 
some extent mpon the are of the person. Mr. Dent also observes, ‘tha 
line drawn between the apertures of entranee and exit does not afford a 
rehable clue of the course that the bullet has followed.’ He also states 

that fractures with «a drilling of the tibia and the upper and lower ends 
of the humerus and radius are common. | 

Major Matignon, in reference to the Russo-Japanese war, describes 

at length® the installation of an X-ray apparatus in the Fifth Division of 
the Japanese army in Manchuria. This apparatus consisted of a Rulium. 
kerff coil, 50 em. long and 12 em. in diameter, with a spark-produeing 
power of from 15 to 18 em. The tube was bi-anodie and 20 em. longer, 
The current was supplied by a dynamo, energized by hand-power. Two 
persons were enabled to bring about sufficient velocity to produce the 
desired current Tey Mens of OCA. A portable dark room was pro- 
vided, and Major Matignon remarks: “‘I was able to discern clearly 
the fractures and the presence of foreign bodies in the hand and in the 
arm. He further states that the use of accumulators and their bur- 
densome construction can thus be readily dispensed with. 


Ei. VARIETIER oF FOREIGN Bopres. 


Phese tay be transparent, translucent, or opaque to the rays. 

The transparent include such substances as splinters of wood, pieces 
of coal, Hamonds, paper wads, leather, clothing, ete, 

he franstucent inelode al fragment of porcelain, paste diamonds. 
small fish bones, other small bones, seeds of fruits. small pieces of 
iiss, ele, 
: rhe epaqve include metallic sibstances, such as bullets. coins. nails. 
mLtons, Pins, needles. iaek. Sight ar ct a ; Saget 
ME p oh ies, jack stones, marbles, and dice; also surgical dress 
Lies, = =f ncaa powders Cr, Hag bismuth, Lodoform }, lend-woter “ried lauela- 
ae COTIvELy € sublimate, dermatal. permanganate of potassinm, ete., 
hard-rabber tubes, and iodoform ganze, 


| a ; fn ; 
British Medical Journal, April 21, 1900, p, 969 
* Archives d' Flectrieits Médicale: Jona on, 1906. 
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Phe table below shows the relative Transparency of equal thicknesses 
of various substances (water —1) as found by Bottelli and Garbassn. 


TABLE OF PERMEABILITY OF RONTGEN BAYS. 
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C. Forrnign Bonres IN THE DIGESTIVE, RESPIRATORY, AND GENITO- 
LRINARY TRACTS. 

(Reophaqusa,—Foreign bodies in this region can be detected by the 
fluoroscope and skiagram, and should be examined in both positions, | 
recently skiagraphed a child with a penny lodged tn the csophagus, as 
shown in Fig. Lod, 

Seon * reports fi Case where a tooth-plate had accidentally been 
swallowed and lodged in the msophagus, It was located by the X-rays at 
the region of the supra-sternal concavity, and extracted by external 
rsophnagobomy. A hook-like project ion of the plate forced its Wihy mite 
the mucous and submucous coats of the organ, requiring repeated 
fluoroscopic examinations before extraction was achieved, 

Mr. Ballance, of St. Thomas Hospital, London, says that by 
means of a fluoroscopic examination, a hat-pin was demonstrated in the 


'Rolletine della Societa Photoyrahen [taliana, 1S, 


Lyon Médicale, Augost 5, 1808, 
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cesophagu 
third of the tract, where 
performed and the pin removed. : 
‘Dr, Nathan Raw ' reports the awallowil 


The foreign 
inter-clavieular noteh, , : 
also showed the plate with its longest diameter lying parallel with th, 


if of a tooth-plate by a lunati. 


The fHieroscope revenled the @xact position, nel 


transverse axis of the cesophagus. 

Stomach.—Almost every variety of foreign body is found In the stom. 
ach. but the movement of that organ makes detection difficult. In skis. 
graphing the stomach, the patient should be placed in the ventra 
posture. Previously, he should have been cautioned against ingestins 
food and drink, as the former will increase the deusity of the shadows 
and the latter, in addition, offers an opacity to the rays. The fore ion 
body is invariably found at the pylorie orifice. 

Several years ago, at the clinie of the Medico-Chirurgical Hospital | 
demonstrated, by means of askiagram, the presence of tacks, nails, ane 
blades of pen-knives in the stomach of the ** ostrich man.” 

Ws. Halsted* publishes a radiogram of a juggler’s stomach, fron 
which he removed 205 foreign bodies, including 20 links of dog-chain, 
$ pieces of china, 7 knife-blades, 54 nails, and 35 wire nails. 

Diamonds and small stones, being transparent to the ‘ays, defy detee. 
tion. Sometimes diamond thieves have swallowed the Stones, but the 
latter could not he found either by flnoreseopy or skiagraph ¥: In MArLy 
of the mints, suspected employés are subjected to X-ray exami Nations 

to detect the presence of stolen coins in the stomach. 
an Oa sae ; ne ee foreign bod ies, such as coins, pins, nails, 

pay Suttons, etc, can be seen gradually to traverse the bowel. The 
peristaltic action of the intestines often interferes with this detection. 
I kiseraphes farther hiner in the ees of hte the 
st tnbslie mcysl by weal Hee eee ee 
operate, Te peuines Ae si ie iit tite should not attempt to 
tiene sspears : . S ve ays for n foreign body to be dis 
by foreign bodies Bo aa Kai eaule 
also of utility in detectin A ‘ Seon : x we hysterical and insane; it is 

Tarnye, Trae a paloma, bodies in the appendix, 
identical with those founa in ‘th i ae Se pod ies lodged here arc 
is likewise similar, = He stomach, The method of examination 
Genilo- Urinary Tried — § lee ne 
bye tobe foun in the uml snap neeteable variety of foreign 
vagina, uterus, and bladder of the female. ‘Renan ee ont ne 
Mie Temale. Recently 1 examined a patient 


I impaction of the reetum 


' The Liverpool Medico-Chirapets) - 
E, WETPOO! Me 2o-Chirurgical Journal. Santemtar - eri 
*Jobns Hopkins Hospital Reports, 1900 ), <a ern gt ta 


gs of an infant fiftecn months old. It hal travelled to the lower 
it had fastened itself. 2A gastrotomy wy. 


body had descended to a level just slightly below | ha 


ios ae eel 








THE CLINICAL APPLICATIONS, aoe 


for fractures of the femora, but instead T discovered a forgotten pessary. 
Forgotten pessaries have often been detected by the X-rays, when the 
cause of the suffering baffled the skill of the attending physician, 

Foreign Bodies Hatering from Without.—These include bullets, needles, 
cinders In the eye, broken ends of instruments, ete. Th surgery we have. 
in addition to the retention of instrnments in the cay ity of the wold, 2 
slipping in of a forgotten section of drainage-tube, and the closure of a 
wound without removal of iodoform gauze, ete. 


LD. Tore X-RAYS IN OPUTHALMOLOGICAL SURGERY. 


Foreign Bodies tn the [ye.—The tse of the X-rays in ophthalmology 
is principally confined to the detection and localization of foreien bodies 
inthe eye. Dr. Van Duyse was perhaps the first to perform experiments 
for locating foreign bodies in the eye, and in March, 1896, he communi- 
cated his results to members of the Medical Society of Gand. 

His first work consisted in the introduction of asmall bnuilet into the 
eve of a rabbit, carefully pushing it up posteriorly to the iris. THe pro- 
duced an exophthalmos, and by slipping under the exophthalinic globe a 
small sensitive plate, he was able to define a shadow of the contained 
foreign body, By another expriment he proved that metallic bodies in 
the anterior chamber could be very easily demonstrated by placing a 
sensitive film of proper shape and size between the eyelids at the inner 
canthns and allowing the rays to penetrate the globe from the temporal 
side, 

Dr. Leukowitsch! detailed his experiments and results on sheep's 
eyes, with the use of two tubes. He contended, however, that better re- 
sults had been obtained by the use of one tube only. In experimenting 
on the human eye, he employed small sensitive plates, semicircular In 
shape, thus permithing the largest possible area being introduced al the 
inner angle of the eye opposite the lacrymal bone. A large part of the 
eyeball can readily be brought within easy range of the rays by SOY 
rolling the eyeball. Rotation of the ball eaused a point of lixation, 
which was obtained by employing a glass indicator bent into two right 
angles, a short and straight terminal so placed as to point exuctly to the 
antero-posterior axis of the cornea’s centre. a 

Dr. Max J. Stern, at the Philadelphia Polyclinic,’ proved that a 
foreign body in any part of the eyeball eonld be shadowed on the plate at 
the side of the head, and radiographed four patients with steel de the eye- 
ball. He determined the approximate positions of the metal in the eye 
of the shadow of the body in relation to the shadows on the 


from a study : 
y ation in the position of the eye 


plate of the orbital bones; but the var 7 ait 
ball in the orbit rendered this method liable to consilerable error. 


(The Lancel, Auguat 15, 1896, 
Trang, Amer, Oph. Soe,, 18M 
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In February. 1st, rs. hing anil Hansell each reporter Onn ‘i 
, hweinitz two cases of steel part icles in the vitreous lt ni 


and Dr. de Se | “5 oan ies 
l ole ot fhese MSCs iw i} prey LOS THNSTCCCRS [yy] ruts ; 

; “Thitite 

Dt 


by the X-rays. In rents 
ay t the steel, and ib was only after the radino 8 


G a ! r q 7 d | i* 
had been made to ex tric ai art | Taph 

: 2 iia f ee: ih el bcd Pac re 5 
sta se annroximate position thatii was extracted by the ,,,. 
indicated its approxi I 7 MNC Magnet: 


These cages were probably thie first that demonstrated that thie baits 
walls of the orbit and the coats of the eye were permeable to tho... 
By comparison ot the shadow of the metal with that of the Marrin of th 
malar process of the superior maxillary bone, and the knowledge Of the 
relation of the Crookes tube to the sensitive plate, the location of the 

foreien body conld be easily demonstrated. 

Dahlefeld and Pohrt" report that good records were obtained of 
small fragments of wire and smiull shot that had previonsly hee; intro. 
duced into the orbits. Their method of detection consists ip, Dlacine : 
focus tube on the opposite side of the head (10 to 15 mm. distany ae 
the temple) and a sensitive plate against the temple. correspondin¢ {,, the 
affected side. ¥ 

Fridenberg* and Friedman®* both made two exposures of the eve 
and orbit at right angles to each other, while Stockl* used pieces of 
lead. fastened at varions points aronnd the orbital margin, from which ta 
measure the situation of the foreign body. Leonard made a nitmber of 
exposures to give a series of triangles to locate the body. 

For le want of space, I shall inelude only those methods which in 
my experience have been found most useful. 

Ur. Wn. M. Sweet* was the first to devise an accurate method of 
-Rocaeaanty employing for this purpose a plate-holding apparatus, fixed 
pes aoe cise eetete ; ese the mae points of measure: 
fosa the canta Pri havi Minted rods, adjusted at a known distance 

Ei the cornea, 

tissues by means of the Ro és - ie ea ae the immediately adjacent 
foreign body a8 shown oh i Caan Beans sa ue Buadow of ihe 
shadows ofat Tat te | e maograph be studied in relation to the 
shai east two opaque objects of known posite The method ot 
judging the approximate nosition oF tie aa I JSTDTON, 1@ TNetwiod o 

tion of its shadow on the GEADh = De Ft Yin the eye from the reli 
bones of the orbit is Joss shia piel ie plate to the shadows cast by the 
when ¢arried ont by makine ne - than HS method by triangulation, even 
tube in different positions, me ee exPOSUTES pon the same plate with the 

, » OF by aking several separate exposures.” 


Deutsche medicinische | 
Deuteche cmeche Wochenselirift. \ i 
_ Medical Record, May 15, 1897, al 
| Klin, Monatablatt, Oct. 1807. 
ib klin. Wochen. No. 7, 1808 

. ; ; : ¢ 
ie chaeas og Society, May, 1897, 

Mehece of the Eye, by Hangell and Sweet, 
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The localizing apparatus designed by Sweet consists of two metal 
indicators, one pointing to the centre of the cornea and the other sitmited 
to the outer canthus at a known distance from the first. Two OX POSures 
are mnade in order to give different relations of the shadows of the indi- 
eators and of the body in the eyeball, one with the A-ray tube horizontal 
or nearly 80 with the plane of the indicators, and the other with the tube 
below this plane. 

“The principle of the method may be understood from the perspec- 
live drawing (Fig. 165). Rays coming from the light situated at A cast 





Fis, 1 —frinelples of the methed of loealization, (Courtesy of Dr. Win, M. Sweet.) 


shadows of two ball-pointed rods and an object in the eveball, and give 
the view shown on the surface C, In this instance the tube is in front of 
the vertical plane of the two indicators, and consequently the shadow of 
the centre ball will be thrown back of that of the outer ball. When the 
light is carried below the plane of the two indicators, the shadows of the 
two rods are formed on the surfaee D, and the shadow of the foreign 


body in the eye assumes a new position. If the distanee of one of the 


indicating rods from the centre of the cornea is known, and the distance 
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eat IS 80ch that the Indicators, 
Paraiel to each other and eee oe : 

dicular to the ies Sanne and the two balls are perpen 
4pparatns is in place, | 
to bring the ocular | 
Plate, and that the o 
18 Opposite the eentr 


circles are drawn 
uormal, adult eye 
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np 
es 





between the two indicators 1s moasured, the [™ SItion of the mets] in) 
ome may be determined, since the shadow of the foreign body Dieser, 
at all times a fixed relation fo the shadows of the indicating balls, 
whatever position the light is placed. iy 
© Aconrate localization requires that the axis of the eyebal| Shall tye 
parallel with the two indicators and with the photographie Dlate. This 
one of the indicating balls be opposite to the centre of the cornes and 
a known distance from it, and that both indicators are at IMGASI PE, 
distance from each other. The plate-holder and indicators hyve 
combined into a special apparatus which firmly holds the head of the 
patient, as shown in Fig. 166. The arrangement of the parts of this 


lies 


Fig, 14.—Inedicat 
ating Apparmtis BECUnG! to the side of the liceel, (Courtesy af Dr. Win, M. Sweet. | 


While freely adjustable, are always 


fainee between thei rcentres when the 
J Lis necessary that the patient rotate the eyeball 
1215 parallel with the plane of the photographic 
berator aljust the indieators So that the centre ball 
é6f the cornea, 
the position of the fore 
; Tepresenting the horiz 


“To determine : | 
Ign body in the eye, two 
ontal and vertical sections of the 
are marked the situations of the 
raphs are made, 


; ball, and upon these 
ng balls at the time the radiog 


* ‘ 
se ei 


. 
| 
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pad 

“Lines are drawn through the shadow of cach of the inchieating 
balls on the two radiographs. On the negative made with the tube hori- 
zontal and parallel with the plane of the indicators, a measurement is 


Inade of the distance the shadow of the metallic In uly is above or below 
the shadow of each of the in- 
dicators. This distance is 
entered above or below the 
spots representing the two 
indicators on the diagram of 
the vertical section of the eye- 
ball. This, in the radiograph 
(Fig, 167) the distance of 
the foreign body (S) below 
each of the indicators (O 5 
and N S) is entered below 
the spots A and , front 
view, Wir, 169. A line drawn Fig, 167,—(artline dmwing of n muliogmiph, made 
fhrough the points € and D whats shy dre thonin of eter, 
Prives the direction of the side: & foreien body 
X-rays at the time the 
shadow of the foreign body was cast upon the plate. Similar measure- 
ments of the distance that the shadow of the foreign body is below 
the shadow of each of the indicators are made on the second negative 
(Fig. 168), and these are likewise entered below the points A and B, rep 
resenting the two balls on the vertical section of the eyeball. These 
measurements are A F and 
BE. Aline drawn through 
the points E and F gives 
the direction of the mys 
when the second negative 
was made. Since these two 
lines indicate the plane of 
the shadow of the foreign 
holy af each exposure, the 
intersection of the lines 
must be the location of the 
metal in the eve, as meas. 
nred above or below the 
Fine, WA —Outline drawing of muliogmph, tubo beret horizontal plane of the 
ne pat aay al ey ecrnae) globe and to the temporal 
or nasal side, To deter- 
mine the distance of the foreign body back of the centre of the @orme:, os 
negative made with the tube horizontal 18 taken, ani eu pratnn = 
measured that the shadow of the ball opposite the pists peice 
lies posterior to that of the external ball. This distance 1s entered a1 y 





. (Twcethinia normal size.) 
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above the external ball on the diagram representing the Eton 
A 


section of the eyeball. A line drawn from K through the | 
; u r SUT iT 


ball gives the direction of the rays af the time the ra liograph 
made, On the same negative is measured the distance that th, a] : ‘Ls 
. a 3A br a Ar iw 


of the foreign boty is back of the shadow of cach of the ing itors . 
these distances, B J and A H, are entered on the diagram, 4 li ie 
drawn through the points J and q, and since this line Fepresonts i 
plane of the shadow of the foreign body, the point at whieh ‘l Der i 
dicular drawn from the sitmation of metal as shown on the yep;; lcs 


tion of the eyeball intersects this line indieates the situation of {}, i> 
MAL 


Name _ 
Date a eet) 





Size of body__ hy hy min 

: Se, bak. 

—__mmbace of center of COrnea 

——_mmbelow horizontal piers 
—_Mmmid 









—_S!de of 
VEITICal plana 





Horizontal 
Section 


‘| Horizontal 
=“ Section 
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| _ ee = | 7 
Side view Front view he —_ 
QZIUE View 


Fig. 16.—Dr, Willinin Mo Bore 
O Sf. Bweot's chart for Pinte ng location of forelen tw 
'Two-thircds normal shee, | SOME bodies in the eye 
hack of the cer : 
Liu Tees OS COO of tha: narnae 
has been measnper ue Fee le tke Position of the tube from t ) 
ihron -t & ire], its distance is indin ' | tT ET] we rom thie ry kL 
hee IFN the centre ball A. A line a 3 aE 
weY eTZCnce OF the ren mice ROUT 
+; a Mavs, Wie ‘s = + dfs 
Plane of shadow Of the i 8 EMT OF determining fhe position of the 
measurement is made of he anes body is more Accurate than when the 
and should be followed, ene of the body above each of the balls 
1@ anterior sacri) 20k ee oUt the body 4 ics [aaa 
. 400 ore of the flohe op is in ae distanee nwa y from 
oreigen hod ow ili t orl i t 
re y has passed in 
“ : tt nite LiWette * 4 
Plate leads ty 4 or: rallelism of the on We ey Dit, the rotation of the 
Dp peeyaesabight error in the poser #8 with the plane of the 
» OMe Cetermination of the position of the 


On the line drawn from K 
J to this point indieates the 
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: F tr + ion “Th a *T. mimeo I F ' 
metal. Lo el Iminnte this Crror Necessi tates 7 k now ledpre ot the angle of 


the orbit with the plate or, its equivalent, the amount of deviation of 
the eyeball from the primary position, And the consideration of this 
angle in plotting the diagrammatic cireles representing the eyeball, 

~ The indicating apparatus is secured to the side of the head corre- 
sponding to the injured eve, and the tube placed about 12 or 15 inches 
(30 or 38 cin.) 16 the opposite side and slightly forward. The patient is 
inthe recumbent posture, to insure steadiness of the head. After the 


iy ee 7 
Z Si rr Ae Cox i . 





Fro, 170,—Mackenzie Davidaon's locallizer. 


indicating reds have been adjusted, the patient fixes an object about 5 to 
10 feeb distant, so placed that the visual axis of the injured eve shall be 
parallel to the photographie plate. An expostre of from 10 to 20 
seconds will clearly outline the bones of the orbit, and secure a shadow 
of any body opaqne to the rays in the eyeball or in its neighborhood.” 
Another method of equal aceuracy was introduced by Mackenzle 
Davidson, who published a description of it in the British Medical 
Journal, January 1, 1806, 
Davidson's Method, (Wig. 
us follows:' “The Crookes tube 
horizontally. A perpendicular ia dropped from the 


The Archives of the Rontgen Ray, May, 188s, 


170.)—The theory of this method brietly 1s 
is placed in a holder, which can slide 
point in the anode of 


a a 
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208 ELECTRO-THERAPEUTICS. 
The first pair is obtained by making the ee look (a) downward. "a 
upward, in the same plane, the X-rays coming rom me of her Side of fee 
face and somewhat in front of it, It the foreign body be in the evelaly 
the shadow has moved from (tt) ta (4) as follows : Upward if ik Py 
anterior half-hemisphere, downward if in the posterior halfhemisnten, 
forward if in the inferior hal hemisphere, backward if in the SUDerin. 
half-hemisphere ; the axis of these tour balf-bemispheres being at th 
same time the axis of rotation for the upward movement, 7 

‘Tf the shadow has not moved, the foreign body might Still be ip the 
point on the axis of rotation. In this case the se¢On 
essary, the patient this time },. 


eyeball,—viz., at any 

pair of skiagrams would become nee | | ene 
| * toemporalward, (@) nasalward, in the horize., 
to look at a point (¢) temporalwer; fee ee Dorizonta] 
plane. A movement of the shadow from (¢) to (4) would mean 4, 


presence of a foreign body in the eye, —tie. in the peur Doral hemisphere 
if forward ; in the nasal hemisphere if backward. The relative POSi tion 
of the tube, head, and plate need only remain the same for the [WO ey. 
posures of each pair, —viz., for (é) and (b) on the one hand, and for (c) 
and (d@) on the other,—but may be a different one for each.” 

Fox's! Method of Localization. (Fig. 171.)—Brietly this method eop. 
sists first of cocainizing the eye and in the introduction, beneath the 
lids, of an appliance called a ‘‘conformer.” This device consists of 
an elliptical wire of gold, divided by ecross-wires of gold (concave) 
on one side so as to slip over and fit the anterior surface of the eyeball) 
running in opposite axes, dividing the eyeball into quadrants, anteriorly, 
The next step in this method consists in skiagraphing the eye in two 
directions, so as to get good imprints on the sensitive plate of both the 
foreign body and the conformer. Thus, we produce a skiagram in the 
anterior diameter, placing a small sensitive plate in front and against the 
eyeball, and the tube in back of the head, with the target pointing in the 
direction of the eyeball. The tube should be distant from the sensitive 
plate 22 to 30 inches (55 to 75 em.). The time of exposure is from | 
to 2) minutes, depending, of course, upon the thickness (or rather tlie 
antero-posterior diameter) of the head examined. With a properly 
exposed plate and a correctly developed negative, there will result a 
picture showing the relation the foreien body bears to the dividers of thie 
conformer. A second skiagram is produced by placing the sensitiv’ 
plate against the temple corresponding to the side that is to be examined, 
and the tube on the opposite side, with the target pointing in direct line 
with the temples, The tube should be from 20 to 30 inches (50 to 79 eu 
distant from the sensitive plate. The time of exposure should be from | 
to 11 minutes, depending upon the thickness of the head in this diawet’™ 
Tins skiagram shows the depth of the foreign body, measured from Ui 
peak or base of the conformer, ! 


x ; Ta wie corer the ooo) Ls 
Fig. 171.—Fox's Locatteen.—Bullet In the orbit: 4——, Anse Are Vere ee cm vet x ft | 
Ah | rates Fox's mit howd af localization. 1. frontal TREE ae te thicknes it frontal bane : A. EEL Ey ey. } 
Tian! bone, 


i 





/ Philadelphia Medical Journal, February 1, 1902, pp. 21-220 
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THE CLINICAL APPLICATIONS. 


PEE 


This method 1s entirely different from any of the others, and, mnless 
great care 15 exercised In securing the exposures at right angles to each 
other, the chance for error in localization 1s great. Prior to this method 
[ placed the conformer over the closed eyelids, 


Ff. VartouUs Mernops oF LOCATING FOREIGN BoDTes. 


Sereen Method.—This was the first method employed. In order to 
attain the best results, the examiner should have had thorough experience 
in this line of work. ‘The flnoroscope should first be used, to demonstrate 
the presence of the foreign body. The hood is next removed from the 
screen, and the latter used sep- 
arately, in the same position os a fits 
when first located. A mark, 
made by an indelible pencil, 1s 
placed on the part directly over 
the spot where the shadow of 
the foreign body presents itsell, 
this mark being directly behind 
the sereen, 

A second mark is made on 
the opposite side of the member 
corresponding to the area of the 





foreign body. These marks, ly Pig. 12TH RGut-ASGLE NREOD oF 1a 
ing in an even plane, should be  catrzstrox.—P, photographie plate ; T1, position of 
both marked a ls gnc * 1 fhe tube: T2, position of the tube At righ’ migios to 
rm er ‘hee the above: FA, foreign body 
The depth of tissue in which the 
bullet lies is next ascertained by moving the sereen slightly up and 
down; if the shadow of the foreign body moves considerably, it imdi- 
entes that the foreign object is deeply imbedded, On the contrary, 
if the shadow moves but slightly, 1 ‘ndicates that the object is superti- 
cially imbedded, The next step consists in viewing the foreign body at 
exactly right angles to the first position ; todo this the part under exami 
nation, and not the tube, should be turned. The skin of the part should 
he marked over the area of the shadow al both sides by the figures pes 
moe? Next in order draw lines from 2-2 and I-I, aud the point of 
intersection corresponds to the exact location of the foreign object. For 
marking the skin, some prefer diluted silver nitrate crayons, but, as 
they are more or less irritating, | employ ‘ndelible pencils. Fig: li2 
‘Hustrates a simple method of localization. | 
Punetograph.—This consists of a stout brass ring securely mounted ti 
a handle of ebonite. A peneil of aniline is attached to the base of the 
handle, ‘The pencil is controlled by a check spring, and when the latter: 
ia pressed, the pencil is released, which now jumps through the CHES _ 
the brass ring, marking the skin at the point where the shadow presentet 
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SiN) BLECTRO-THERAPEUTICS, 
itself, as seen through the sereen. In local Zing a foreign body by 
method, two of these instruments are simultaneously Gmploved 
sereen should be elamped to a frame, thus allowing the hands Saat 
freedom for manipulating the two instruments, nee 

In examining the forearm for # foreign body, let us say a bul 
part is brought between the screen nnd the tube, and the shadow re 
The first pu netograph is then placed so that the openj ne of i); 
ring encireles the shadow cast by the bullet. AC second PUnetogrs), « 
applied similarly and directly opposite the first. The springs yp Ne “ 
punctograpls are now simultaneously released, and there resi ie 
on the skin at opposite ends of a line. The arm is next rotated | ares 
the quadrant of a cirele, the punctographs again being applied, and {] 
springs released asin the beginning. If must thas become gelf eens: 
that four marks are now upon the arm, and by ordinary caleulatin,, . a 
measnrement the position of the bullet may be easily determined. 
Kémy's Method.—The Rémy localizer, which is an extreme] 
ented device, and is with greatest difficulty elucidated by the use of (li: 
grams, 18 thus briefly reviewed by A. W. Isenthal, F.R.P.S., and 1 Sh r 
den Ward, F.R.P.S., members of the Council of the Réntgen icin ‘ ue 
“The Rémy localizer is a complicated apparatus, founded on he 
principle that it is necessary to ‘materialize’ those two X-rays which 
connect the anode with the foreign body and its sereen Bhadow-f " eh 
positions of the tube, By means of snitabl y placed sights and stoys FO 
's enabled to bring the pointed rods (representing the X-rays) hate 
Dank to their proper Plane, so that the latter and the ae 5 the 
ees object may be marked on the patient.’ 2 | ao 
are’ s Methad,— Te Baier) Rar’ | : 

College, Bristol, emia ee = ao uy BC. Of the University 
“My method requires e 11 : ote 4 eseribes his localizer. 

ies Caney cake ee umb-line, no threads, and no levelling, 

Y apparats” consists of two metal evlinders whose ends have he 
carefully turned perpendicular te fre Masta aad iy stata ends have been 
mnches lank a ar to their axis. A convenient size is four 
inches long and one inch in diaméter: Placa then cette ize 18 four 
fhe plate turingancendeie an oa ce these cylinders upright on 

= ‘APosure, and close to the limb holding the foreign 


body The Shadows thre ; 
=" : OWS thrown, Indicate the ease p Ro ee se 
secure good long shadows the focus position of the tubes. To 


furthest from the fie ee hha cylinders near the end of the plate 
tan inches, the ane r the first excitation shift the tube six or 
plate, and Slee thie a are also shifted towards the opposite end of the 
Shadows from the in Ssomien excited, giving rise to the second set of 
along the edges of ies Be bodies and the eylinders, Lines are ruled 
position, and, prod ucin Mirch ie ne ¢ylinder shadows for one tube 
trom 6 ‘hem till they meet, we obtain that point on the 
ec hile Ward, Publishers, 1901, 
the PCED referred to PUN sel ees - the ipparatus anil its mode of application, 
“Archives of the Réntgon Ray, ee Ray, August, 1900, 
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plate which was vertically beneath the tube focus during the correspond: 


THE CLINICAL APPLICATIONS. “WN 


ing exposnre, Connecting the two points thus found with the corre- 
sponding shidows of the foreign body, we obtain two lines which intersect 
in a point which is vertically below the actual foreign body.’ 

Shenton's Methed.'—For such cases as needles or bullets in the hand, 
arm, or leg,—i. «¢., in parts easily manipulated,—no special apparatus is 
required and no photographic process involved, Shenton describes his 
method as follows: ‘Hold the part, for example, a hand containing a 
needle, before the flnorescent sereen. Sturt with the sereen and the 
anode of the tube as nearly parallel as possible. When needle and bones 
are distinctly seen, sway the sereen and hand from side to side, and note 
the change in relation of bones and needles. It is evident tliat the image 
of whichever is furthest from you and from the surface of the sereen 
will move the faster. If the needle moves across the hones, its position 15 
deeper than the bone; if bones move across needle, the latter's position 
must be between the surface of the sereen and the bone. Should the 
needle appear to remain stationary, place a pointer against this LIne De 
the sereen, and ascertain whether it moved a little or not at all. Verily 
these resnits by reversing the hand and repeating the mancuyres. A 
little practice enables one to give as near an esti mate of the needle’s real 
depth asany surgeon could require, and such Suggestions as RIEL bene 
the palm,’ ‘midway between bones and skin,’ ‘lower end between we 
bones,’ ‘upper one-eighth of an inch between the skin of the back - 
the hand,’ are, in my experience, sufficient tor any Operate: inet 
if a calculation in millimetres would be of more use. The body 15 a0 
awkward thing to apply the millimetre scale 4 aul a little f aeganrc i 

the skin, or a little swelling beneath it, will overthrow such aie 
calculations. The needle’s depth being ascertained, 1b only remains TO 


find its position in the horizontal planes, a task which presents few 


liffieulties. : 1 
eset found, this position should be marked BROE papeiye . ee 
mivantages of this method are its rapidity ot periormanery ; eas 
inking but a few seconds, and the economy of eae? ae pea 
graphic and electrical. For localization in other pane of ue lect e 
for photographically reeording results, T have peg ee s that the 
which in principle is the sume as the method Just UpSenLue ie: nate and 
tension springs, The tube is moved by the o MO Neonates eras Ac HERG 
-een, the distance it travels being regulated by sliding See saath 

Mivsien wire is stretched in the centre of, antl inh Pateee ro 
The image of the foreign body 1s to corres pe ok ‘ ab he extreme 
tube isin the mid-position. Upon moving the ce ‘ oe re pes ta 
right to the extreme left, the image of the foreign bOcy T He 


LArchives of the Rontgen Ray, August, 150. 
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PELECTRO-THERAPEUTICS. 


Tn ee ib eon ‘se DY thig 
. co, tnatmmments are SIMUMANeOusly employed, 1p, 
method, 6wo of th 4 trans thus allowing the hands pe he 
nda Se anipultibe the two instruments. ; Bn 
meedon Ee @ the forearm for a foreign body, let us say a bullet, ;),, 
Tn examining eon the screen and the tube, and the shadow reven}ed 
part is brought Ta iy 75 hen placed so that the opening of the briise 
Ja ie AoW cab py the bullet. A second punetograph jg 
sta os and directly opposite the first. The springs of jot}, 
eis Eat now simultaneously released, and there result, marks 
the quadrant of a circle, the punetographs again ove ay pied, and the 
springs released as in the beginning. Tt must Eee Peco e self evident 
that four marks are now upon the arm, ane by ordinary calenlation and 
measurement the position of the bulleb may he easily determined, 

Remy’ s Method.—The Rémy localizer, wh ich Is an extremely compli. 
eated device, and is with greatest difficulty elucidated by the use of dia- 
grams, is thus briefly reviewed by A. W. Isenthal, I : R.P.S., and H. Show. 
den Ward, F.R.P.8., members of the Council of the Rontgen Society,’ 

“The Rémy localizer is a complicated apparatus, founded on the 
principle that it is necessary to ‘materialize’ those two N-Trays which 
connect the anode with the foreign body and its screen shadow for two 
positions of the tube. By means of suitably placed sights and stops, one 
ig enabled to bring the pointed rods (representing the A-rays) always 
back to their proper plane, so that the latter and the depth of thie 
foreign object may be marked on the patient.” ? 

Barrels Method.—Frank R. Barrel, M.A., B.Se.,of the University 
College, Bristol, England, thus tersely describes his localizer. 
“My method requires no plumb-line, no threads, and no levelling. 
My ‘apparatus’ consists of two metal cylinders whose ends have been 
carefully turned perpendicular to their axis. .A convenient size is four 
inches long and one inch in diameter. Place these eylinders upright on 
the plate during an exposure, and close to the limb holding the foreign 
body. The shadows thrown indicate the focus position of the tubes. Te 
secure food long shadows, place the cylinders near the end of the plate 
poets ee the first excitation shift the tube RIX 
BU Ato Ge ee te Opponite ond of the 
re. PA say is excited, giving rise to the second oe . 
along the edges of the ee mes andthe cylinders. Lines are '" “ 
ReGen ey Mee; We obtain that point o” 
OYe cme ee Ward Pabehers 1001. 
the re ler * refern Dita Avshi cea aii ve Hl © Abparatog and its mode of applica 
ver of the I saints rheth ate Ray ' August, 1000, 
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THE CLINICAL, APPLICATIONS, aL 


plate which was vertically beneath the tube foens during the correspond- 
ing exposure. Connecting the two points thus found with the corre- 
sponding shadows of the foreizn body, we obtain two lines which intersect 


ina point which is vertically below the actual foreign body.” 


Shenton’ s Method,'—For such cases as needles or bullets in the hand, 
arm, or ler,—i. ¢., in parts easily manipulated,—no special apparatus is 
required and no photographic process involved, Shenton describes his 
method as follows: ‘Hold the part, for example, a hand eontaining a 
needle, before the fluorescent screen. Start with the sereen and the 
anode of the tube as nearly parallel as possible. When needle and bones 
are distinctly seen, sway the screen and hand from side to side, and note 
the change in relation of bones and needles. It is evident that the image 
of whichever is furthest from you and from the surface of the screen 
will move the faster. If the needle moves across the bones, its position 15 
deeper than the bone; if bones move across needle, the latter's position 
must be between the surface of the screen and the bone. Should the 
needle appear to remain stationary, place a pointer against this image on 
the sereen, and ascertain whether it moved a little or not at all. Verify 
these results by reversing the hand and repeating the manmuvres. ” 
little practice enables one to rye vs Ter All estimate of thie needle’s real 
depth as any surgeon could require, and such suggestions 18 “Just beneath 
the palm,’ ‘midway between bones and skin,’ ‘lower end between the 
bones,’ ‘upper one-eighth of an inch between the skin of the back ol 
the hand,’ are, in my experience, suflicient for any operator. I doubt 
if a calculation in millimetres would be of more use. The body 15 an 
awkward thing to apply the millimetre scale to, and 2 little oe a 
the skin, or a little swelling beneath 16, will overthrow such myn rs 
ealenlations. The necdle’s depth being ascertat nec, it only remains to 
find its position in the horizontal planes, a task which presents few 
difficulties. eee ee 
Pi sweu--fotind,. tiie position stiould be marked upon the skin, The 
advantages of this method are ifs rapidity of performance, mie pestis 
tuking but a few seconds, aril ae ECODGTY: of jase pn ra 
graphic and electrical, For localization ™m OtueR Sas ce : | RE 
for photographically recording results, T have Shee 1 ca weaeehe 
which in principle is the same as thie method just desert 2a , pate: = ane 
tube is swayed, while the part viewed 1s held in et Me ere ae ENG 
tension springs. The tube is moved by the oe a ne #4 Ms ang 
screen, the distance if travels being regulated by shding ste] 


vertical wire is stretched in the eentre of, and in contact with, the screen, 


The image of the foreign body is to correspond with this line when the 
tube is in the mid-position. 


' See es ae + acre is 
right to the extreme left, the image of the foreign body on the sereen 1s 


t Archives of the Réntgen Ray, August, 180%. 


Upon moving the tube from the extrenie 
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ELECTR ) THERA PRUTICS. 
hd and it will be at once ove; Ay 


ne turned back, ean. , 
aan! be! The forenrms of the operator pass 


fhe fluorescope: 
yorts. | 
shows the bopbisaind 
fi is iN the lox Dkk. Phoronueh the OPey. 
body K, containing the foreigay body 


ayrin required 2 a 
former position, ayy ener 
comfortably on mova } a i 
The iustration (Fig: { a 
. anode of the tube Tt, ts 
i liaphragm, we see bhe 


path of the rays emansa 


ber 
is 


from the 
ing B, in the ¢ 
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Fee, 173.—"T" scale ued in triangulation method,  Fia. 174.—Scheme of application of the T"' acale. 


F. Upon the fluoroseope L, inserted on the table O, this picture is ol 
liquely reflected by the mirrors, in the dark chamber D, into the tele 
scopic tube T. In that ease the anode focus and the centre of the tue 
roscope M, marked by a little shot pasted on it, lie vert ically one below 
the other. Tlins it becomes easy to adjust any other body orthodiagrap!- 
jeally in line with the normal ray, as, for instance, the foreign body ty 
contained in the hand K. If you move the point of a knife into the 
Hluminated picture until its shadow covers that of the shot and alse 


the foreign body that has previously been adjusted, then the point of the 


blade inust be exactly above that of the foreign body. 
















THE CLINICAL APPLIC “AUTLONS, “1h 


For the determination of the location of a foreign body, whether 


in the eyeball or orbital cavity, take two separate skiagraphs, with the 





tube-holder and plate in the same position in hol hi patie he ean 
half the exposure the pat jent rolls the eveball ‘Es the oe eeu : ie 
foreign body appears double, the offending substance is in the ey : 
in the orbital cavity, the shadow will be single. 

20 
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CHAPTER IV 


APPLICATION OF THE X-RAYS IN DISEASES OF ‘py i 
THORACIC ORGANS. 


Tis is subdivided into the respiratory and erreulatory systems, 

The value of the X-ray as a diagnostic agent in thoracic examin, long 
has been and is being constantly demonstrated. The thorax and jj, 
contained viscera are easy of examination both by the fluoroscope ayq 
skiagram. largely due to the circumstance that the lungs are transpare,; 
tothe ravs. By a fluoroscopic examination we observe the exeursjqy. of 
the diaphragm, the expansion and retraction of the lungs and ribs. the 
different phases of the cardiac evele, and the pulsations of the aorta. 

The fluoroscopic interpretation 1s not the work of the novice. The 
beginner should first study the thoracie viscera flioroscopically upon thiy 
subjects and children, so as to accustom himself to the appearances 
presented normally. 

The two methods of examination are with the fluoroscope and the 
skiagram. The advantages of the flnoroscope are these; it is Inexpen- 
sive, easy of application, the part may be viewed from any direction 
the intensity of the rays can be altered, the position of the patient, tube. 
and fluoroscope can be changed, movements of the thorax and its cop. 
tained viscera can be studied and tracings made of their shape, size, and 
position. The disadvantages are the liabilities to burns, the lack of 
differentiation of the tissues of slightly varying densities, and the fuet that 
the image is only transient, | 


I, Fluoroscopic Examinations. 


Anterior and Posterior Views,—The BCreen 


chest, shows a dark zone extending from the base of the neek to the 
diaphragm, a little to each side of the median line of the bod 3 bhis is 
oe herald cast by the dorsal vertebrin, sternum, and Roni: On both 
ae es gauk Z0ne BIS the much lighter shadows produced by 

PS Cnty ersing the lung shadows, on both sides from the shadew 


cast by the spine, are successive darker bands, the ribs. ‘The heart's 
eaten es ae position, shape, and size can all be viewed By earcful Screen 
STM ache : ie yee enles chambers always present a dark shadow, 
the shadow of tl ate elas a lighter shadow than the left, Above 
‘2 Sitges ocr ventricles and slightly to the left is the shadow of the 
pulmonary artery, In the first left intercostal space ari 2 Reon a part 
- ona : : pits The shadow of the heart's apex vil he oi Me aH 

sigan he shadow of the diaphragm. ‘The border of the pulsating 


, inan anterior view of the 





APPLICATION OF THE X-RAYS. aT 


heart presents a slightly lighter shadow than its interior. The cardiac 


outline is best viewed through the anterior thoracic wall. A. posterior 
view of the heart is less distinct, because of the intervening spine and 
lungs and of its anterior position in the chest cavity. 

In a posterior view, a dark shadow corresponding to the lett side of 
the heart is seen to the left of the spine, and a smaller and slightly less 
distinct but denser shadow of the right auricle is seen to the right of that 
produced by the spine. The organs of the thorax, represented on the 
sereen, may be easily recorded in the following manner: ‘The operator 
should employ a screen of sufficiently large dimensions to cover hie entire 
chest, and upon whose dorsal aspect has been placed a sheet of white linen 
writing paper. In order to maintain a constant ly steady position of the 
sereen for a uniform and correct tracing, the patient should be seated 
comfortably, 50 that he may nob move, The sereen should be supported 
by a movable frame fastened to the arm, coming from a metallic upright 
free from all undue vibrations, as otherwise the examiuation will prove 
unsatisfactory. ‘The screen having been placed either in front or in feos 
of the patient’s thorax (leaving 1 inch (2.5 em.) space between the Screen 
and chest), we are ready to trace on the paper the mage ‘cast on the 
sereen by the use of an opaque pencil, preferably one that 1s indelible. I 
believe, however, that the orthodiagraph 15 always nore desirable. 

Lateral and Oblique Views.—In the lateral view, especially when ster 
from the patient's left side, the operator observes the heart in nee 
with the anterior chest wall, also the protile view of the heart, Ue Ras 
arching backward to approach the vertebral eolumn, Baa nnobstrie tet 
interval between the posterior part of the heart and the Spine. Bye... 

The oblique view, which can be anterolateral or postero-lateral, yas 
or left, is taken with the fluoroseope at an angle of about 45" sad 
vertical axis of the body. This view ‘eof value in an obscure diagnosis, 
in furnishing additional and often confirmatory data. 2 < ee 

Examination of the Lungs. —The image of a norma) hung, ee ees 
vent sereen or fluoroscope, is bright, the rays penetrating Meee 
ance the spongy tissue than ordinary dense tissne. maa ee ee 
the screen differs in degree during the various stages of resp aatee 
When the lungs are inflated to their fullest extent, theke i ae fullest 
on the sereen a uniform bright light shadow. At pe 3 fo ished 
expiration the above degree of brightness HAS ome ghenagerrsek 
as the lung tissue has become more compact. Between ese | era ak 
there is a medium degree of brightness, obtained ye a4 ution | 
temporarily been halted midway bet ween Ingpiration Rae: ee aa 

As we would also naturally expect, in children an . me h | ie ae eel 
lon gS appear brighter on the screen than it prnscntar Cr ae a ate we 
viduals. In the latter class of cases, 18 more ersten stion hence 
traversed ty the rays, there is more chance for their abser] Aaa 
the giving of more shadow.” 
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In examining . 
7 =» he j { v 1 : 
ataw Very sligh i : pie gu 
sliulow yer li rhily esse : : : hs 
SOARS feces sents ib SUE af the mcht apex 10 normal esc 
right lung Vs ake left The shadow of the right iL] ormal Cases 
| fo with THe he 
compared 


: sie laf No satisfactory explanation jigs ever 

ig always darker te this difference. Some suo es mac Ulin 

hoon given Ca ; sant rophy of the muscle tissue ol the rich| Site 

Oi ae Ree subs marked im right-handed people, and we mipy, 
=| fist ' ; 

of the chest. ieeesr 

naturally infer that the opp 


te would be true in left-handed peop|q. 
tente have niso proved the contrary 
eee aOh BUbTECIS have also pro LTV toy 
rj rations ili sien 5 é 
although observ" 
be the case- 


Normal [feat 


« from below upward, the brightness of thie 
il eae ag we approach the apex. | SHALLY t hye 
acne 1 degree of shadow brightne 


1 and Diaphragm.—Dr. F. H. Williams” states that ihe 
tif 5 fone a" : 7 5 a / a . a 
vearances of the normal heart and diaphragm as seen |), 
Tinenonie apPearaine en Sa en Se s yar is 

radioscople apy the anterior view are the following : 


q sere? xa Labion in Se en eas Sees ae | 
“ are ‘health the diaphragm moves as follows: Quiet breathing, one. 

* | W F ‘ P a ; >. a : + F a r rail, ii AT ~ ; . 
half ineh 4 Som.); at fall inspiration 27 to 8 inches (6.5-/.9 em. ), and 
lf mmen (Loa Gil | 


ney ar HP he left side. A part of the aorta jy 

slightly more on the right than on the Jett si a RR tn a, 

Bil ; ay he observed in the first intercostal space 5 1n the see. 
some patients may be obse Partha loth borde 

. tion of the pulmonary artery ; the lett border of 
ond intercostal space a porhion oO a1 anepiration, when the apex and 
the ventricle is chiefly seen during @ PU RSP IEAGLO LS WE Se AEN. int 
eter ie der are also visible ; the maximum pulsation 
a portion of the lower border are also View) a ee 
is ata point corresponding to the cavity of the ventricle, about where its 
outline crosses the fourth rib ; during full inspiration the heart moves 
downward to the sternum, To the right of the sternum the outline o 
the large vessels is seen and, less distinetly, the right auricle between the 
eseond and fourth ribs. The right auriculo-ventricular line curves, with 
aslizht indentation, from the second to the sixth ribs inclusive. During 
the momentary elevation of the diaphragm this line 1s pushed upward 
and outward. During a forced depression of the diaphragm it elongates 
and is carried downward and inward toward the sternum. Under pial 
nary conditions we find the lowermost portion of the heart's shadow Tus: 
ing with that of the liver and the diaphragm.” | 
Dr. Albert Abrams? says: “The average normal excursion o! the 
diaphragm in quiet breathing is five-eighths of an inch or 1) em.; between 
full inspiration and expiration, on the right side, 2% inches or (about) 
em.; left side, 24 inches or 7 em. 
‘Tn long-chested persons diaphragmatic excursions are greater U1" 
in short persons with deep chests,”’ ces 
Measurement of the Diaphragmatic Incursion,—Dr, H. Guillemine! 
Says: “On account of the slope of the diaphragm backward and dow! 


than the posterior surface of the body. Moreover, the point of contact 


oe Kontwen Rays in Medicine and Surgery. 
Leones oithe American Medical Association, May 3, ie. 
Archives of the Rintgen Ray, January, 1006. 





ward, the highest point of the diaphragmatic arch is nearer the anter(! 
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of the tangent ray is displaced with the movement of the diaphragm, 
and this displacement varies with the subject and with the distance of 
the anti-cathode. All these cases of error are avoided by the use of 
orthodiascopy.”’ He, in collaboration with M. Vannier, obtained «a 
tabulation of 25 cases, comprising normal lungs and tuberculous lungs in 
every Stage. From their observations they arrived at the following 
econelusions : 

1. * On the right side the mean position of the diaphragmatic curve 
is 16.5 cm. below the suprasternal line, and on the left side it is 15.5 
em. below that line. 

9 The normal amplitude of the diaphragmatic incursion is from 
16to18inm, It is approximately equal on the two sides. 

5. “Any variation in the amount of the incursion on the right and 
left sides is a pathological symptom, and in most cases has a serious 


elinical signifieance. 


“The ratio between the amplitude of the diaphragmatic incursion 
and the costal angle depends greatly on the type of respiration, whether 
costal or abnormal. 

The inequality of the incursion of the diaphragm on the right and 
left sides is an important aid to diagnosis.” 

The Measurement of the Costal Angle. —Gnuilleminot has shown the 
possibility of radiographing the thorax in inspiration or im expiration. 
This may be accomplished by dissociating the phases of inspiration amd 
of expiration by means of an automatic interrupter." By this means 
ene can obtain a cinemato-radiograph of the respiration. in these 
radiographs one may measure the obliquity of the ribs between aye 
points on the upper margin of the rib at a distance of 1} and ah inches 
(4 ane. be cin. ), respectively, from the median line. If we now tuke any 
horizontal line and measure the vertical distances of these two points, 
the difference of the two ordinates will give us the obliquity of the 
rib for a distance of 4 em., and this divided by 4 will give us the 
obliquity per centimetre. This 1s the cotangent of the angle with the 
vertieal, made by a line passing through the given points. ate 

 } By this means it is easy to determine the costal angles of Inspira- 
tion and of expiration. Their difference is the functional costal angle, 
which may vary from 3° fo 5°. 
| “The orthodiascopic procedure 1s much more simple. | iced 

“With practice one is able to distinguish the projection of ie ae 
per border of a rib at its position of maximum elevation and depressto 
while the patient breathes rather deeply. Spee aes 
malls ee ease it is important to note accurately the physiological 
type of the respiration, which may vary in all possible degress het hs 
the abdominal and the superior costal type. For this purpose: i 


LComptes-rend, Acad. Serence, June 12, LSinh 
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diaphragm ic incursion. 
ery we take 
following results : 
1 = weit 4 
enimtian, ¢a4 - = 
fis: E Mert position, rape 


Left a a aly i 
| I:xpiration, 721". 


(Inspiration, 76]? " i 
Right leermes ! Mean poeition, ¢4/° 
: i ex pinition, ia 


“Tn these observations the mean angle 1S the angle Which tio 
rib makes with the vertical when 1 15 1 a position midway betwee, 


inspiration and expiral jon. | 

“The absolute coincidence of the mean angles on the right and Jog 
sides is certainly aqecidental, there being considerable divergence in ¢ey 
tain instances. 

“The mean costal angle may therefore be said to be approximately 
equal on the two sides, and to be about 14° to 75°. 


Left, 78.6° } 
Inspiration « » Mean, 74.2" } 
| Right, 7.8° 
Difference 


| 

| 

. 

Left, 72.77 ] 
f Mean, 72.8° 


Expiration 
Richt, 72.4 


“The functional costal angle, therefore, in healthy subjects is equal 
on the right and left sides, and usually varies between 5° and 6°.” 

Causes of the Restriction of the Diaphragmatie Wave.—Albert Abrams’ 
says, in this connection: “The restricted diaphragmatic movements 
must be regarded as very suspicious of phthisis, This sign, first referred 
fo by Williams, of Boston, has had no theory advanced to explain its 
existence, J will briefly summarize my investigations which gave birth 
la the theory that an emphysematous condition of the lungs exists in 
phthisis. Rokitansky and Brehmer noted that lungs too voluminons 
coupled With a small heart characterized the phthisieal habitus. If the 
physician were to depend on percussion dulness as an evidence of early 
epee the affection would never be recognized ; lang resonance, 10 
large for the chest, the dia ‘h As me im eee He UOC eam 

Diseases of the Patiaad 2 i ow and its excursions restricted. 

| | ragm. —*"In apasm," 


ragmatic me says Abrams, ‘ia 
phragmatic movements are practically sianentied on eae 


on the affected aide. 


STanenal att Beet alee 
ournal of the American Medical Association, May 3, 1002. 
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the means of these measurements, We obtain 4, 
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APPLICATION OF THE X-RAYS, S11 

suddenly the diaphragm contracts and descends several inches below its 
normal descent. Singulius niay accompany the descent, whilst cyanosis 
and dysprcen become intense. In paralysis, movements of diaphragm 
ou the affected side are suspended ; during inspiration, the midriff rises, 
In diaphragmatic pleurisy, movements of the diaphragm are very tonch 
restricted or even suspended. ‘The upper part of the lung is brighter 
than normal, owing to over-distention, | 

© Anerage Normal Excursion of the Diaphragm.—In quiet breathing, 
11 centimeters ; between full inspiration and expiration, 6.7 em. on the 
right side and about 7 cm. on the left side, In long-chested persons 
the diaphragmatic excursions are greater than in short persons with 
deep chest. 

& Width of the Normal Hearl.—With the sereen about 75 em, from 
the tube and with the target directed toward a point where the median 
line is crossed by the fourth rib, the right heart measures o cm. from the 
median line, and the left heart 8.5 em. from the median line ; 4 total 
of 11.5 em.” 


Il. Skiagraphic Examinations. 


The lungs may be examined in two ways, flucroscopically and skia- 
graphically. What is stated below regarding the methods of examination 
is equally true for both the normal and abnormal lung. 

Position of the Patient.—Skiagrams of the Inngs may be made with the 
patient either in the sitting, semi-recumbent, or dorsal decubitus posture. 
Tn ny experience the latter has always proved to be the more satishactory 
of the two. The patient is requested to remove all clothing covering the 
thorax, in some cases not even permitting the retention of a garment 
next to the skin. a 

When the dorsal decubitus position cannot be taken, the patient 
starting to cough, or if he 1s suffering from dyspnasa, he should be re- 
quested to resume the semi-recumbent posture, having the head-end of 
the table elevated to an angle of 45°, so as to insure greater comfort and 
also in a measure to remove the pressure exerted upon the diaphragm 
and the adjacent lungs. [ always request the patient to elevate the arms 
and clasp the hands over the head, in order to miise the seapule and 
thus remove their shadows from the ahadow of the thorax. — 

Place two superimposed sensitive plates, well protected by fe this 
layer of celluloid, under the patient’s thorax. The size of the pie 
employed will depend upon the size of the patient's chee the ee 
should be slightly larger than the chest itself eo as to extend on both 
sitles about two inches beyond its outer Ares. | . | 

The tube should be placed with the targeb pointing dient ly towers 
the centre of the whole thorax and from 20 to 25 inches (50 to bs om. ) 
distant from the plate, depending upon the thickuess of the chest and the 
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penetrative power of the tube. The cathode stem of the tube 
| | Deihieny 


| Be ea ae e table, to prevent alarming the 
a ward ihe foot end of the tak . ht | 5 me f 
ii Lae that necessarily occurs in self-regulating tubes. 
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, Time of Exposnre.—Exposure should be as rapid as possible, other- 
wise the incessant motions of the thoracie viscera will cause a blurred 
Shadow. Formerly this obstacle was partially overcome by telling the 
patient to take a deep inspiration and to “hold” the breath. I then took 
ashort ae ( or 10 seconds), repeating the process five or six times 
ae OF [wo minutes. Bnt this method has been greatly improved upon, 
as a eae. eee Radiographs of the thorax have been 
ee if M on Aiemssen and Rieder in one second of ti me, by the appli- 
ratns, with a scien sas Rosenthal employs a Volt-Ohim appa- 
Olim tuhe, The eee Cony hh electrolytic interrupter, and a Voll- 
fying aoresna. nah Saks ae 18 shortened by the use of two intensi- 
side of the film and the pps ee HS coated side against the eonted 
fying screens, the ae ; ieee film then laid between the intensl: 
film; ‘These are thos, oe i ee oh Which are toward the photographic 
eo aS five then enclosed in three licht tie] Pred n The pa- 
fent lies on his abdomen or back uy, : When envelopes. ‘The pt 

os upon the photographic plate, or the 
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London instantaneous skingniums ; in 104, Dr, Tle 
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plate is placed upon the particular part desired to be photographed, and 
the current is opened fora moment and as quickly closed, The plates 
Are then removed quricl developed ith the Wistial manner! in . 


Ill. Clinical Applications. 
A. DISEASES OF THE BRONCHI AND Lunas, 


The X-rays have proved themselves invaluable in diagnosticating 
pulmonary affections and conditions, affording in many eases eonfirm- 
atory evidence and guiding the practitioner in numerons incipient eondt 
tions into a correct understanding of the pat hologieal changes present. 
Karly in the progress of pulmonary diseases, where marked changes are 
not fully in evidence, the usual physical methods employed often fail to 
elicit the proper pathognomonic signs, and it is here that the X-rays serve 
as a most valuable adjunct, 

Bronchitts.— Most cases of bronchitis fail to show the normal bright- 
ness of the lung, when free secretion 1s once established. The eharacter- 
istic clouding is usually limited to the lower two-thirds of both lungs. 
Tn this affection the exeursions of the diaphragm are usually unrestricted, 
except where the smaller bronchial tubes are obstructed by an exudate. 
If the patient is instructed to cough, the secreted material may be expec- 
torated or else temporarily removed from the lower portion of the long; 


thus permitting the excursions of the diaphragm to be more perfeetly 


restored. In ¢hronie bronchitis, with considerable coughing, there 1s 
likely to be some dilatation of the right ventricle. If the bronchitis is of 
tuberculous origin, small shadows of the involved areas are usually con- 
fined to the apical regions. In bronchitis associated with inflnenza, a 
few localized shadows may be discerned, which are really the complicat- 
ing foci of a lobular pneumonia. 

Bronchiectasis. This condition in itself does not produce any shatlows 
on the screen or skiagram, unless the adjacent lung tissue is consolidated 
or infiltrated with calcareous substances. When studying this condition, 
the patient should be examined in various positions and from all diree- 
tions. The shadows of bronechiectatic areas are generally found in the 
middle and lower thirds of the lung, and are usually posterior, in an 
complicated cases of bronchiectasis there are no causes for restriction 1m 


Berlin, Dre. Rosenthal and Rieder, of 


1in 1905, during the Rontgen Congress in | 
ure ol 


Munich, exhibited skiagrams of thoraxes which were taken with an expe 


one-tenth ())) of a second. 


In 11, Mr, Isenthal (Archives of the Ront ay, vol. vy No.5) exhibited 11 


gen Ins 
nary EHulst, of Grand Rapids, Mich., 
read a paper before the American Rontgen hay Society in isa Ne vist ee 
instantancous skiagrams of the thorax ; in 1904 L experimented with dt aa ciate 
on the same patient at the Philadelphia Howpital, arid arrived pte Le Tena 
gions. See tabulation, page 812. (Transactions of the American KRontgen ay © 


ety, 1004.) 
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APPLICATION OF THE A—-RAYS. 


. ; rer, An emphyseny | id 
avements of the diaphragm If ee a tl a Se Des prey 

“a 4 oe the exenrsions will be restricted, a e cag nL rE will },, normally; the right ventricle is much increased in size, and the outlines 

ent, then © en wa lower posit ion. 8 i ssh or a purely Dronehjog. ‘of the heart are unusually clear cut aud sharp, owing to the brightness 

observed tw oct ] L rarely eluin ges iis shape, S1i2e ra ha x 


af the lungs during 2 puroxysm, 

Finphysemea.—In this affection the pulmonary are. is inereased, and 
when viewed with a sereen it is much lighter than is the normal lung. 
This area of brightness reaches high above the clavicles. and at the same 
en time it extends downward, depressing the diaphragm. It is said by some 
that the diaphragm presents two more or less distinct curves (one on each 
side). instead of one large curve as 15 seen normally, 

Paring ordinary quiet breathing, the diaphragm appears to descend 
very low in the thorax, though im a forced expiration it ascends to a 
higher level. In pnenmonia of one lung there is generally a compensatory 
emphysema of the other, the emphysematous lung appears much brighter 
on the screen than it does In health. The area of the heart when viewed 
with the screen is very nicely defined in emphysema, The dark shadow 
produced by the heart stands ont boldly against the much lighter field 
roduced by the emphysematous lung. The heart occupies a lower 
position in the chest and assumes & more vertical direction than when the 
lung is normal. In the severer type of emphysema the sereen shows 
both the right auricle and the right ventricle to be much enlarged, If 
tuberculosis is a complication, the pulmonary brightness appears spotted 
hy irregular darkened shadow areas, usually confined to one or the other 


a‘ erga » OF OS | ii 
tatie condition, the ee hae 8 considerable quantity of sear ak 
auch a eat i, by contraction, may Aisplne® the hy, 
graqual's ip a] position. In # complicating emphysema the heart 1s 
Be id by the Jaster and not by the Dronchieolatio disease. Ir ty, 

Cts Korea sad betore tle hrouchiectatic cavity has been CIN pting 
ie an i best time for examination Of This condition hej 
by coughing i“ Re KDI resting in fhe recumbent position far «, 
after the patient Li vac corresponding to the cavity is very 
hours), a distinet shaxtow — vs ‘s ae soon as the contents 
coon, followed by a brighter SUE eeieemu aaah TES hag 










lige 
AVepst 


Basile 
Lay 


een evacuated. | See a " 
: 1). B. Kine! furnishes notes on 20 cases studied by the Pontgen rays 
te Bde othe i 8 


in addition to the other usual methods of examinat ene a each Instance 
the endeavor was made to detect the spits aie absence or { I) dilated 
ironehi, In advariced cases where the bronchi Were muh dilated, as 
shown by the stethoscope or ab autopsy, the Sontgen rays failed bo reveal 
their presence. (2) In cases of saceilar cavities. Here the rays failed to 
reveal such cavities, probably because of the egueen fibrosis of the 
lung, (3) The condition of the lung tissue. Fibrosis of the lung was 
shown by increased intensity of the shadows. (4) The presence of foreign 


he apex and occasionally involving both. 7 | 
bodies. For the detection of foreign bodies in the bronehi, the TVS are aon Bronecho- Preunonia, - [1 broncho-pneu oriish eireumseribed shadows 
of undoubted value. (5) Study of the action of the diaphragm. This was A widely seattered throughout the Inngs are observed on the screen, with 


found to be impaired or obsenred, depending upon the degree of change 
inthe lung. King states that the general valne of Rontgen ray examina 
tion in cases of bronchiectasis is sufficient to warrant ifs employment on 
more than one occasion, thongh this may give no further information as 
to the real nature of the case than is furnished by ordinary clinical 
methods, 

Asthme, —In asthma the lungs cast a brighter shadow than the 
normal, extending higher up and lower down in the thoracic cavity, 
The position of the diaphragm is observed to be low, and its movements 
much retarded. It is interesting fo study a paroxysm of «stl 
while the rays are penetrating the thorax. Such a paroxysin can be 
provoked by injecting cold water into the nasal chambers or by packing 
the nostrils with cotton, During ad PArTOXVSM, the lungs look very 
similar to the condition seen in emphysema, differing however from tlie 
latter in that there is a complete fixation of the diaphragm ; the disap 
eae of the paroxysms being evidenced by the restoration of the 
adie pe Rated brightness. The heart occupies a lower 

: om HOves tess frequently during inspiration than 1 does 


‘an occasional coalescence of the cireumseribed foci. Under sueb erremm 
atances the shadows are usually limited to the middle anc lower lobes ang 
are seldom found in the apical regions. The diaphre Bm frequentty 
oc cupies a very high position, especially during Inspiration, ie Bisa 
restriction of diaphragmatic movements, If there are mo compl cisions, 
the heart does not change its position. Shadows are occasionally as 
duneed in certain portions by the collapse of the Inng tissue; coughing am 
) breathing ecnuse their evanescence. | ‘ 

irons Sear nerisete — The shadow on the screen of an early 
ro pulmonary tuberculous lesion is difficult of interpretation. . Tavs, are a 
vs Two very important signs that may be wraps be ee Wil: 

slightly restricted diaphragmatic movement, On are oil erent 
ae sign), and the hazy, darkened, and ocenslone Y. ae se eres 
appearance of the lungs. 8 restricted mov eens i wees i be ne 
. frequently ‘ndieate an incipient tuberculosis, they shoula miwaye 
rarded with suspicion. - ar the extursio 
4 To Fataniuine fhe presence of Williams’ sign, first v i 1“ a ere 
of the diaphragm during ordinary breathing, and an ee sans 
vation on the lower chest by means of an Pon ed ee ast 


ae ae wall. ‘This quled breathing 
Se a, ct thas tan S nth oat f the chest wall, ‘This quiet brea 
‘The Practitioner, February, 1904, should be made on both sides © 
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~ ghould be followed by a full, deep inspiration, and the lowest 
| Shih the diaphragm descends shou 
likewise on both sides. 


: * & a po) it 2 

ld be noted in & similar TLUAT Heo iy 

» TAN 

tions successively following one 

ee Rene onk te lowest point to which the djs,),,.. 2 

may be necessary 10 i Aas -nires as deeply as possible Parga 

descends. The patient next expires a3 Ueep) 1% Beee ANd thy 

Le ee a he the diaphragm 18 tracetl 1n a@ Similar yy), 

sect noint attained by the diap li 
highest point # 4 

When the excursion 

diminished on one or 


NIT he 


| tine 

from @ deep expiration to a deep inspiration : 

the other side, there is also # diminished exe) sion 

of the diaphragm during ordinary breathing ae Ene affected idle, The 

ct that the diaphragm rises somewhat higher oa t Ne side of the Lesion 

aihne a farced expiration, shonld nob he SEN RES: In LA Vance 

cases of tuberculosis the side of the diaphragm convespOnding lo the 

affected side always rises much higher than does the normal side, though 

at the same time the excursion up ariel down is continual] Y diminished, 

If one lung is partially or wholly diseased, the Maphragmatic exeursioy 

on the sound side is slightly increased, as compared with the affected 

side, The higher position of the diaphragm taken In advanced casos, 

would seem to be due to a degeneration or shrinkage of the lung tissne 

on the diseased side; the excursions may also be diminished during 

respiration by adhesion between the lung and diaphragm, or by au 

increased quantity of air entering the organ, resulting from a paren. 

chymatons destruction, ete. An exact study of the diaphragm’s move. 

ments is perhaps most satisfactorily conducted by a careful fluoroseopic 
examination, 

The hazy, darkened appearance of pulmonary lesions, especially 
of the incipient tuberculous stage, should always be studied from 
above downward, commencing at the apices. AIL hazy, darkened 
areas on the sereen should be outlined on the skin by an indelible peneil 
or crayon, 
| These are usually brought ont more distinctly after a full [Spire 
lion. In attempting to detect such a hazy area at the apex or in a lobe, 
the patient should be requested to droop the shoulder on the side under 
examination, so that the shadow produced by the clavicle may 

____ lowered ont of the field as much as possible, A better view of the 


7 


7 me ‘affected field may be obtained by having the patient stoop forwart. 










allowing the rays to enter the thorax at the mid-seapular region, placis 
te screen directly over the supraclavicular space, The examiner shoul 
— Sinpare the light produced by the two apices both during full inspi™ 
| ae eat Boring: ie expiration, The light coming from the tube shou t 
‘De 50 reg TMiaber Tiare ig or decreasing the distance between the tule 
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 allected side is only faintly illuminated. When (° 
n of the tube may be controlled part!y: by 
ut these are seldom required. 
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APPLICATION OF ‘TITE X-RAYS. 17 
Ks When both apiees are involved in a tubereulons process, 
apex is more extensively affected than the other, 7 «. 


a, 


nore haziness on the side most affected. 


nsnally one 
» there is distinetly 
A clouded appearance of hoth 








apices is indicative of an already advanced form of tuberculosis. In the 
early stages of this disease, an associated emphysematous condition 
of the longs, occurring in the middle and lower thirds. may be 
demonstrated. 5 

_ Whe value of the X-rays in incipient pulmonary tuberenlosis may be 
] well illustrated by the reports of the following cases in the service of 
. Prof. James M. Anders, which were under my care for a skiagraphie 
examination,’ 

Ly Case L—S. H., female, married, aged 28 years, cigar-maker, first 
"applied at the out-patient clinie of the Medico-Chirurgical Hospital, 
oS hiladelphia, June 6, 1599, for treatment. A brother died of acute 
_phthisis. ‘The patient had had some of the diseases of ehildhood; but 
the remainder of her history was negative. Her illness began with 
i paroxysmal pains in the precordia, and this lasted for a considerable 
eriod, The day previous to her visit she had expectorated blood, which 























oes 
she stated was coughed up; the quantity of blood was small, bright red, 
and frothy. The abnormal pliysical signs were an impairment of the 
_pereussion-note and harsh breathing, with prolonged high-pitched ex- 
 piration at the right apex, with absence of the vesicular quality, and 
_ prolonged high-pitched expirations at left apex ; all signs, however, were 
, “Jess marked than at right apex. Microscopic examination of the spu- 
tum gave a negative result. Later an X-ray examination revealed ‘ann 
‘abnormal shadow or marked haziness at the apices of both lungs, but 






















abn 
| more marked at the right. 7 
“ ‘Case Il.—P. K., aged 29 years, cigar-maker, applied for treatment at 


7 
eis 












“the out-patient clinic of the Medico-Chirurgical Hospital, November 10, 
1899. The family history is entirely negative as to pulmonary diseases. 
“The patient suffered none of the diseases of childhood, He te a 
typhoid fever one and a half years previously, which confined Bem. fo ? a 
- for ten weeks, Since then he had been complaining ae eit i a 
dis urbanece, evidenced by eructations of gas anc me nae " “at 

epigastrium after meals ; there had been some (lyspncea ae caeeeiat . 
at intervals cardiac palpitation. A few days prior to bis frst vi 
“begin to expectorate bright-red blood. Subsequently there was f i halt 
eough nor expectoration. The amount of blood lost did not EXCEEL re 
F an onnee. An examination of the throat and larynx aaa pe 
the same was true of a physical examination of the thorax, althoug | 





















‘chest was of the paralytic or phthisical ty 


of himoptysis, except pulmonary: tuberculosis, an X-ray piciune NOS 
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me to the American Congress of Tubereulosis, May 14, 1902: 
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Soper pe. After excluding all causes — 
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S18 ILECTRO-THERAPEUTICS. 


made. This showed commencing consolidation over eirenmseritad mi 
on both sides just below the apices. 

Case IIT. J. O., awed 14 years, errand hoy, Was admitted try 
wards of the \fedieo-Chirurgical Hospital, November 13, 1809. yp, 
died, in his fifty-second year, of heart and lung disease, t he Precise natn, 
of which the patient does not know. One sister Is 10 delicate healt, 
The lad had had the usual diseases of childhood at Eeyere Il ness of 
unknown character a few yeurs since ; had always been In delicate heal F 
The present illness began about four weeks before he caine iyq,, a 
ohservillon. Wlachs, 


The first symptoms complained of were malaise, ]y¢, 

a slight cough in the evenings and MOrDIDES mee sd less Abdomina) 
pains, associated with slight diarrhcea. The evening temperaturs 
admission was on the average about 100° F.. but abdominal PAIN, Marri 
and cough had largely subsided. Physical examination showed a pars. 
lytic or phthisical thorax, without any other abnormal physical Siem, 
After excluding typhoid fever, latent tuberculosis pia suspected > Uttlber. 
culin was injected, followed by a positive reaction, AN S-ray examina. 
tion was also made by Dr. Kassabian, and showed a slight haziness beloy 
the left clavicle. (See Figs. 177, 178. ) 

Cavitation.—As cavity formation begins in the centre of a consol. 
dated mass, after it has slightly advanced we may observe a lighter field 
encireled by a darker shadow zone. If the outer margin of the cavitated 
mass has been infiltrated with inorganic salts, we may demonstrate on 
the screen a dark, narrow border-like shadow, encircling a larger light 
field. If the eavity is filled with exudative material, there will be no 
light reflex, presenting the appearance of a consolidated mass. This 
would also be true if the entrance to the eavity were located at the upper 
surface. In some instances this fluid can be readily removed by having 
the patient lie down and cough, when the light reflex may be noted to 
again return. A dilated bronchus, with exudative material and consol: 
dated structure surrounding if, cannot be differentiated from a small 
cavity by means of the X-rays. Where the cavity is small and the wall 
thickened, little or no light reflex may be visible on either the sereen 
skiagram. 

As the different pictures of pulmonary tuberculosis presented by the 
sereen and skiagram bear a striking similarity to other lung affections 
the employment of special methods for more accurately determining 0"! 
differentiating the trne condition would seem of first importance. Thins, 
Dally,’ who has made a great many pulmonary examinations by met" 
of the X-rays, states that, the earliest indication of pulmonary taberct 
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18 the tnilateral limitation or loss of mobility of the diaphrag" ht fs Ay ee 
’ ror to anv shadow producti on (the result of tuberculous ill volvement) betogrre pile tracing cil the api ! 
the action of the diaphr i ete | affected feof the rglit lung (posterior FE) ae aie ert ia iiixplaced sowant the | 
+s ; 4 ALT) aa gern becomes gradually lessened fail the ie Fia. 177, —Tubereulosis of the right ton ceuuwe qm) rlglit [eae : hemr Al ane e  aee | 
Te - The skingmph shows consolidation of the right Te asta Cl, clavicle: ©. comoukl Process r | ) 
it eae te Haht. A, acromton process: Sp, spinous prove terior): at] 
as hb "Lancet, Tune 27, 1900, A. fi, 7,8 0, 10, stan isatanltc) erekta Test Ny Slow (ADEN a'| 
v= he | | 
ast I 
_* | 4 
a : = 4 r 
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APPLICATION OF THE x_paye : 
A-KAYNS. 319 





‘: side. After the tuberculous process has advanced to the point of prod 
ing distinct cloudy shalows within normal lung shadows. the ‘en itat a 
of diaphragmatic movements usually becomes more and rare. Aeidane: 
it may, however, decrease, SE 

Cases are reported where marked limitation in the mobility of ¢] 
diaphragm was present when only the apical region of the lung had heen 
involved. He further states that the tvpical shadow of an: early pul: 
monary tuberculous process 15 irregularly mottled, and that such atl 

‘appearance may be simulated by a new growth, but the latter ean readile 
be differentiated by the characteristic distribution of the shadow and by 
the peculiar physical signs. <A consolidated area produces a shadow of 
moderate density, and this in itself is increased when the adjacent lang 
fissue is hyperemic. He believes that a caseating process throws al still 
deeper and darker shadow. The appearance of cavities will vary 
according to the size, position, and whether filled or empty, Those empty 
and located at the apical region of the lung are usually transradiant ;: 
when filled with pus they may remain unnoticed. In brief, Dally believes 
that the nnilaternnl limitation of diaphragmatic movement as seen by the 
fluorascope is very often the earliest sign of a berinning pulmonary 
tuberculosis, and that only by the X-rays can pulmonary tuberculosis be 
dingnosticated at an earlier stage than by the other means at the disposal 
of the practitioner. 

Dr. Dally! classifies the quality of the shadow, with the percussion 

note manifested, as follows: 





} i i 2; —" » ‘ Met 7 / Brightness Hy per-resonance 

, peal t : - 7 , \ . Transniudianey Normal Tesora 

gi ! of | | Roxtarx Rays. ... Faint shadow - Impaired resonance ) ..PEncvsston Nore 
Dense shadow Dialneses 
Opacity Absolute dullness 


Vieruzhsky, of the Nikolas Military Hospital, which is devoted 
especially to the treatment of tuberculosis, reports elaborately on the 25 
‘sults obtained by the various methods of diagnosticating tubereulosis.” 
He is enthusiastic at the results obtained from the use of the Rontgen 
rays in the diagnosis of the early stages of pulmonary tuberentosis. . The 
_use of the spirometer as an agent assisting in the diagnosis of this tess 
a has not been satisfactory, the figures obtained in the measurement of the 
respiratory capacity of the lungs being uncertaim anid variable. He ts 
well able to realize the deficiencies and limitations of the A-rays, but 
Wy he asserts that skiagraphy offers a means of controlling and confirming 
‘the data of physical examinations. . | atte 
Acute Miliary Tuberculosis, —This disease is difficult ta BRNORS: aati 
éally ; and it is often overlooked by reason of the frequen sed Re 
i _ physical signs. The only nienns then left to the practioner IS Cy ikl 


“= ‘Lancet, June 27, 1903, ?Ronssky Vniteh, April 26, 1208. 























Fig. 178.—Tu ale eet | 

chest of the EU eorenaels nie Heht a (anterior view). Plate placed In front of chest The 

Ab, axillary border of ieee ee Fir. 177. The lower ent fsa photographic tracing of the above: 

diaphragin ; 10, left ide: Tg tt died iat border; B.A., superior angle; RD, right de of the 
es aby Erion gular BPR, beet piggy with the screen ngninst the chest, beqweee 





the heart and the diaphragy 7 “A ? : 
ee the posterior view, Wor'the diameters of the heart, xee page 830}; C, cavity, which wash” 
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| ELECTRO-THERAPEUTICS. 
320 iLEC 

In this disease the screen or skiagram prese 
scattered throughout the lung, 

arious stages of croupous pneumonia yy). 


DS ye ry 


X-ray examination. 
amall darkened shadows, 

Poenmonia, — The v 
studied both with the screen and the skiagi am, A central PHEUMON jy 
which resists detection by the ordinary physical signs may he detected 
by the aid of the A-rays. , 

In the stage of congestion there Is & uniform dark shadow Cast on tho 
flaorescent screen: the result of an Increased quantity of blood in the 
affected part of the lung. 

The stage of consolidation presents a still darker shadow, due t, lic 


Lies 


increased density. 

A. centralized consolidation, not demonstrable clinically, throws 4 
shadow on the screen, equally as well asa simple superficial lesion, ln 
eroupous pneumonia I have observed the middle lobe of the richt lune 
to be the one most frequently involved. In this condition the excursions 
of the diaphragm are almost entirely obliterated. In the majority of jy. 
stances the right side of the heart is enlarged and displaced to a Freater 
or less extent. In some cases involvement is so extensive as Lo shroud 
the shadow ordinarily east by the heart. That the eardiae displacement 
is due to the pressure of the dense lung, is demonstrable by the rays. 
| The stage of resolution is characterized by the lung tissne returning 
to 1bs former normal structure, and when the shadow east by the pre- 
viously affected side 15 similar to that cast by the non-involved side, we 
speak of the organ as having again returned to the normal ‘The 
shadow of the previously altected aren nay persist until Spihpletc a. 
lution has occurred, While continued persistence of a shadow in this 
Fepion may indicate a thickened pleura, 

SA pea pPoueimonia must be diagnosticated from pleurisy with 
plenrisy with elfusion, so that fF haa tee Bhd ed uonaty eed Ne 
In 4 1On-encysted pleurisy with ahetn wit ra pa fi "aaa 
the screen, which changes its positon aif tsk soci ASU See a 
patient, Ina pnen nionia there is tt Pte s rs = change OA position of the 
when moving the patient > Spe one Shadow demonstrable 
greater displacement, of ett: i : ee effusion there is a much 

ee TE An incom plicated pueumonit. 


Late] *y [ x ath ‘i a 

a. } examined a child for: 

Bars | AN Unressl wad anne loam orm a 
middle lobe of the right lung nresolved puenmonia, affecting the 


rire 
ae : Che conenlics se 
i dry pleurisy bn the latter SG consolidated spots closely simulates! 
former cirenlar. ene I SESE Ila longitudinal shadow, the 


Ateleclasig, Ty 
; A Ed ii’ i . 
in the collapse of the lune | on] eorrespond to the areas involved 
the Screen aro corroarant. It collapse ig extensive, the shadows cast on 
| ° Corresponding in size, The excurs iy i e th aie: hi : 
AGEESIONS OF the diaphragm 


4fe not, ag a rule, restricted 7 

Asis ei) ae ao ele ‘tml its Position is normals. Phe: tear 
Be in its normal shape, size, and position in beg! ni g 
parame POSITION 11) a Teegainnitiy 


cte 4k 


shadows produe 


atelectasis, though in advanced cases with fibrons tissue 
jowed. by contraction of large parts of ling tissne 
hie more or less displaced. The shadows Hiy dis 





= adhesions are indicated by limited e¢ 


_‘ihoted, the ribs may again be detected, — a 
’ 8time its normal position, and the excurstons of th 






ee. & Eyen though there is only a small qu 










APPLICATION OF THE x_p LYS 
ares or | 


lormiat ion, fol- 
Ue heart nay Hinally 
sh Pear if the peel leq ig 


snstracted to breathe as forcibly as he ean, 

Abscess creel Crangrene,— The CXC location Of either in abseese or 
ng rene 18 indicated ly a dark shadow, These COninons ape | fs 
found to involve the lower pe il the lide le lole (ii lp per part of the 
iower lobe. AS an abscess cavity usually Opens internally. and the fi a] 
material is expectorated, the shadows disappear nmediately after the 
cavity 15 emptied. The excursions of the diaphragm are usually more or 
Tose restricted, depending upon the size and location of the abscess. The 
position of the diaphragm 18 normal, and the heart does noi change in 
If the shadows are multiple, they indicate multiple abscesses, 


WSttally 


position. 


. DIBEASES OF THE PLEURA. 


Pleurisy with Lfusion.—In pleurisy with effusion the diaphragm is 
only slightly, if at all, observed on the sereen, depending upon the 
amount of the effusion present. Because of the pressure exerted | vy the 
fluid npon the adjacent lung tissue, the latter is more dense; hence the 
finid throws a dark shadow upon the fluorescent screen, usually denser 
than that cast in any other thoracic condition, 

On changing the position of the patient, the change of level is easily 
discerned by the aid of the fluorescent screen, The upper level of the 
finid is better seen in the sitting than in the reeumbent posture, With 
an abundant quantity of fluid within the pleural sac, the heart as a 
pole suffers considerable displacement, and far greater when the 
pleural effusion is confined to the left side than when it exists on the 
right side only. 

The shadows of the ribs are usually very faintly shown on the affected 
side above the pleural effusion. As a rule, the heart is displaced prior 
fo a downward displacement of the diaphragm. The excursions s ue 
diaphragm are usnally much restricted, es] ve LLL Ly when the effusion = 
abundant, Small effusions are often to be detected in the small ouguial 
spaces on each side between the diaphragm and ehest wall. Plemral 


, ra TLaT Ty aT ms Mia “41 
thickenings are not infrequently must aken for small effast HB. Pl 3 : 
: | voursions of the diaphragm. MM 


vious darkened shadow muty be 
the heart will immediately re 
e diaphragm are again 


aspiration a clearing up of the pre 


antity of effusion in the pleural 
' ex presents 1h 
his being i 


ia Th 


vel toward the ap 


5 the lnng tissue above the filnid le he A 
the lung tissue above varmal side, t 






ability due to a compression of the lun 















it eee | rie | iold of the re. 
er AST Appearance than the same field o gz on the affected side. If 
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the right pleural sac is completely filled by fluid, this shadow fuses yw, h 
that of the heart (in the median line or slightly to the right), liver, 4), 
diaphragm; hence, all the brightness of the right side is totally lost, 
Prof. Ch. Bouchard! was the firstinvestigator to publish observation, 
made with the screen in pleural effusions. He demonstrated that tj, 
X-rmivs do not pass through the effusion. Healso showed that the shadoy 
indicated the upper level of the fluid, as confirmed by the ordinary 
methods of physical diagnosis. 

Dally," from his rudioscopie study of pleu risy with elfusion, CONCH pg 
that the level of the fluid changes with the position of the patient linlegs 
the quantity of fluid is great and is eneysted by adhesions, A pur. 
lent effusion yields a shadow of greater density than a sero-fibrinoys 
effusion. The shadow is homogeneous, and in the case of the seroys 
effusion the shadow gradually increases in density from above downward, 
However far the heart is displaced to the right, in most cases little 
alteration takes place in the position of the apex relatively to the base, 
Other conditions being equal, the heart is displaced more whien the 
effosion is left sided, A somewhat triangnlar shadow, Tot norrmalby 
visible, above and continuous with the shadow of the heart and pericar- 
dinm is cast by the mediastinum, which is displaced by the lateral 
pressure towards the healthy side of the thorax. 

Empyema,—In empyema the displacement of the heart and liver is 
greater than with the same quantity of serous exudate. In pulsating 
pleurisy, the heart movements transmitted to the finid may be seen as 
diffuse undulations, if the patient remains motionless for the time being. 
According to my experience, the shadow of an empyema on a fluorescent 
screen frequently seems to be a shade darker than that produced in an 
ordinary pleurisy with effusion. This may be accounted for by the fact 
that in an empyema there is usually associated a slight cedema of the 
chest wall over the seat of the exudate. When there is no such codema- 
tous condition coexisting with an empyema, the shadow east by the 
retained pus is of the same density as that of an ordinary pleural ett 
sion. An interlobar empyema (a condition very difficult to diag nostt: 
eate by ordinary means) casts a shadow of the encysted pus om the sereen; 
the surrounding lung, above and below, presents the normal brightne=, 
provided there is little or no compression of the adjacent pulmonary 
issue by the enclosed fluid, the movements of the diaphragm are nob 
restricted, nor is the heart displaced from its normal position. Dia 
phragmatic pleurisy is indicative of an involyement of the pleura it 
relation to the diaphragm. ‘There is usually a small quantity of es" 
date present, which can only be revealed with difficulty, by a earetil 
screen examination. Of several cases of this condition that came to"? 


-* Archives d’Elect. Médicale, July 13, 1896. 
* Lancet, Febroary 27, 1004, 





“iE higher position with a total abolition of its movements. 
displaced toward the unaffected side, though this 


ae fluorescent screen. These masses are generally 


APPLICATION OF THE X-RAYS. ms 
attention, four showed very distinet shadows On the sereeq. 
rhagic pleurisy cannol easily be differentiated from 
pleurisy by the X-rays. | . 

A pleurisy of the sac with effusion Inay be complicated with an 
enmpy elit. A empyematous condition of the left pleura would make its 
appearance on the opposite side. In case 4 pleurisy has been disgnosti- 
peated, com plicated by unusual dyspnoea, the examiner should then look 
for an associated empyema of the opposite lung. 

Preumothorax. — The affected side presents a very bright area and 
of rather large size. The lung tissue is retracted, and the diaphragm 
occupies a lower position than normal; iis movements are greatly re. 
stricted, anil occasionally no movements are at all recognizable. “The 
eardiae outlines are clearly defined, with a displacement toward the 
nnattected side. 

Tiydro-preumothoras and Pyo-prenmothorar.—ln studying the affected 
side of the chest, with the patient in the sitting posture, the fluorescent 
sereen shows 2 very dark area below and a lighter one above, It is best 
demonstrated with the tube hehind the patient, the target facing the 
third intercostal space (fourth rib). With the change of position of 
the patient, the fluid may be noticed to alter its level; the fluid also 
changes its level during respiration, rising during a deep inspiration and 
falling during a deep expiration. 

The excursions of the diaphragm are usually wholly obliterated, 
while it also occupies a very low position, and the heart is displaced 
foward the unaffected side. The pulsations disturb the upper level of 
the fluid area, a condition which may be readily st udied by the finores- 
cent screen. Tf the lung is examined in the median line and above the 
finid area, it usually appears slightly darker as a result of compression. 
The degree of displacement of the heart and liver depends upon the 
amount of air and fluid retained in the pleural cavity. An apieal tuber- 
enlosis of the affected side can very readily be diagnosed, as the 
surrounding field usually appears intensely bright. Roe 

Subphrenie Abscess. —A subphreniec abscess gives a dark shadow itt 
the lower part of the thorax, and above it there is 4 lighter shadow oe 
to the presence of air, and, surmounting this, there will be a shaded fel 


re S| Tn he aianhrarm. occupies a slightly 
caused by the compressed lung. The diaphragm ocenpre . 


; displacement is not 50 


ELemor: 
other types of 


me s Ver +1 q J Iz i Ft “41 

extensive as in hydro-pneumothorax. The uppet level of a a ” é aie 

changes with the change of posit ion of the patient, and splas se | he ia 
enclosed fluid may be recognized when the patient is graspen OY © 
, shoulders and shaken, 

Tumors of the Therax,—Intrathoracre £ 


rowths cast shadows mpen the 
eircumseribed, and are, 43 
Care mush be exercised to 


 arule, located in the upper part of the chest. 
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- puisates ait tet Up) and down movement, in the latter. ae 
. nor pilssabe: 
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| : if the tumor ‘2 not too large there is BOTs ior m the eEXChrsions 
ie a ef the diaphragm. The heart is generalls shightly displaced, Small 
aaaned lymphatic and bronchial glands are often hoticeable, 4 | 
li Bi Enlarged Giands.—ADY enlargement of the BORA CNG, Mediasting). up =i | 
| a | bronchial glands 1s easily shown on a BUCEESCe ne sereen or skiagrap), L | 
, As the bronchial elands are usually first involved in tuberculons Cond g | 
> Ba tions of the lungs, 4 few authorities have successiully demonstrate,| ; E , | 
| fh . slight enlargement of the glands 1n the merpient stage. Any PAL ar | 4 | 
| ; enlargement should be viewed suspiciously oe the beginning Of an ‘tcl ja. E | 
| cent tuberculous volvement. This condition is best viewed OM the z ! 
| a sereen by having the rays traverse the body diagonally, ~ 
| k . : z 
| | : I 
a | IV. Application of the X-rays to the Circulatory System. z 
“at E , 
ES In fluoroscoping the normal heart in the anterior view, we observe 3 
i | the shadow of the heart and aorta. These shadows are due to the opacity = 
1a > i of the contained blood and to the superimposed shadows of the verte. = | 
| b bre and sternum, The posterior view shows the same structures tn their | | 
| _ 4: posterior aspects. The anterior view, however, is preferable, as the heart | | 
a Oy being nearer the chest wall allows of a clearer Shadow on the thaoroseope, 
- , Fluoroscopy is preferable to skiagrapliy in the study of the eirculatery | 
5 ‘- system, as with it we can observe the eardiac cycle, the aorta and the A 
{ { 1 movements of the diaphraem, from various positions. | 
ih ' 
r ' A. FLuoroscoric EXAMINATION OF THE NORMAL ILEART. 2 
; a The heart may be examined with the patient in the sitting, standing, 7 | 
= f | | or recumbent posture. The heart when viewed by the screen occupies | 3 y 
S ba characteristic position in the thorax, when the patient is seated ona stool. 5 
 & During expiration it rests on the diaphragm, its long axis forming aM = 
7 acute angle with the imaginary median line of the thoracic cavity. 1 E | 
inspiration the heart moves downward and toward the median line: the F | 
right border of this organ is plainly seen to the right of the sternum, thie “ | 
larger or left part of the heart is seen to the left of the sternum, bas 4 : 
the long axis of the heart forms with the median line during expita'™" z | 
a less acute angle than duri ng an inspiratory effort. | uring inspirauion 3 | 
the transverse diameter of the heart is slichtly decreased in lengt li, at 5 | 
the Same time the number of pulsations areaniaaanned.. 1 expiration: = | 
ae the Maphragin has discontinued tugging on the heart, the | ransver | 
ee ee ee 
bei std ddthian A a . prgan ae Le more easily seen during Faia : 
capacity, are more trans eens vecanie the oes) Weng Billed +riking 
| ; The ‘parent to the rays, thus offering a more st” 
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pontrast. The nae Ruse ma y be readil ¥ differentiate, 
the ingenious: artifice of Dr. Disan,! By this method the 
normal heart 1s trace om the chest by fixing with 
wire: A. flnoroscopic CXaMmOauion IS then made in the following wav 
xe grat the greatest strength of current obtainable from the Face Ok : 
4g turned on. The observer looks through the fluoroseope ayia ite - 
chief landmarks of the chest, such as the scapula, ribs. spine, diaph ae 
and upper Couvex bors ler of the liver, the wire being at the pte 
full view. The eurrent 15 now reduced until the heart becomes hore (is- 
tinctly visible. ‘Che fluoroscope is applied to a Spot marked at the left 
of the spine, corresponding to the fourth intercostal space in front of the 
chest. Any alterations in the shape of the heart can thus be easily 

demonstrated. 

The shadows of the pulmonary vessel and in many instances the vena 
paves can be recognized if the chest is made to assume a position diagonal 
or oblique to the sereen and tube. 

The pulsations of the heart are less in number during a deep inspira- 
lion than in expiration, or even in the ordinary quiet breathing. These 
pulsations are lessened during a deep inspiration and by increase of the 
air pressure Upon the heart,—i. ¢., the pressure from the pericardiam, 
which is made more taut during the descent of the diaphragm. 

The Orthodiagraph.—This instrument was devised by F. Moritz, of 
Munich.? (Figs. 179 and 180.) Its purpose Is the bringing out of any 
object in its exact size and without distortion. by it the ate ane a0ane 
of all the recoenizable internal organs, as well as other parts ol the body, 
can be determined. As the Réntgen rays are propagated roma Rome 
on the anodal field in straight lines radiating In every direction, ont = 
the image of a body projected on a phosphorescent screen Or aes oh 
a silhouette, the outline of the object presented coincides oe the Raa 
Where the rays coming in contact with the Suge y \ se eae see 
upon the sereen. This outline, therefore, IS the pert] : ; of the-anti- 
of a cone, whose point coincides with the huminous se ‘ eal ct 
eifhode, As the object to be projected is located pee Fie dapeee 

fube and the screen, the image on the latter will be snot rae of the 

of tnagnification being dependent upon the ratio ol ule a ance 0 
object from the image plane and the distance ol ns ae fur from re 

Vacuum tube. The image projected by 4 IE oa ee na the latter 

Cording the true dimensions and shape of the object, ; z the trae shape 

tore or less magnified and distorted. In order to a Nan nin 

and size of the object, the rays touching the boty: viel and strike the 
‘ plate an image of its outlines mush be made pare + centre must be 
plate at right angles, ela the projection from @& © 


L by means of 
Oltline of i 
adhesive atrj pS. COpper 


Same time in 
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Tn addition to reproducing the true shape and sj-, OF ; 
- i ‘d a] byte rs . 
apparatus may be advantageously used to ascertain the depth Pa 
. : ti 





objects. This can he done by measuring the apparent. Face, LONG 
aa : 5 . a ; i t fay F are 
object when the Rontgen tube 1s stationary, and then ot OD the 
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APPLICATION OF THE X-RAYS, 529 
penta HEN oie ny the back (posterior view ). Ask the patient te raise 
both daa inorder. Lo cette the shadows of the Scapulse from the 
thorax, Centre the anode of the Crookes tube over the level een ee 
rib in baek and one inch below the hpper end of the sternum in the 
i a pee distance of the anode from the plate should be from 
95 to 350 Inches (63-75 em.). An anterior and posterior skiagraph should 
be made at the same time, noting that no abnormality or deformity 
exists. If the tube 1s placed in an oblique position the shadows will often 
mislend and confuse. Anterior and posterior oblique (right and lett) 
skiagraphs should also be taken, in order to study mediastinal fimors, 
and the arch of the aorta. The time of exposure should he as short 
as possible, correspondingly to the cardiac evele. Two methods of 
skiagraphing the thorax are presented in Figs. 183 and 184. 

M. Guilleminot, of Paris, invented an instrument by which he ean 
make cimemato-radiographic pictures. The exposures can be made either 
during inspiration, expiration, or during the ascent and descent of the 
diaphragm ; and also during the systole and diastole of the auricles and 
ventricles. I have made stereo-skiagrams of the thoracic organs of 
young thin subjects, which have yielded for seientifie study the true 
perspective and relief effects of the heart, aorta, sternum, and vertebrae ; 
such results are of clinical worth in studying aneurisms and cavitations. 

Size and Measurement of the Meart.—According to Abrams,’ with the 
screen at about 294 inches (75 em,) from the tube and with the target 
directed toward a point where the median line is crossed by the fourth 
rib. the normal heart is seen to extend from the median line 1,%, inches 
G em.) on the right side and 3,% inches (5.5 em.) om the left side, the 
total width of the heart being about 4 inches (or 10 em. ). 

Mobility of the Heart, —Silbergleit? deseribes a case in whieh the 
entire heart was capable of lateral displacement of several inches by a 
change from the left lateral to the right lateral position. The patient 
was a Inan of twenty-four Vers who came nmider observation tor gastro- 
enteritis and a moderate degree of chlorosis. He had no subjective 
symptoms referable to the heart, and in the standing . rin 
lying on the back physical examination of the organ Was RESDGNE: 
When lying on the left side, however, the apex beat was three centi- 
Inetres outside of the mammary line, and the right border one centimetre 
to the left of the left sternal margin. When on the right side, the apex 
beat appeared close to the left sternal margin and Che righ rahe - 
correspondingly displaced, This esse 18 of scientific value, tp iit the 
an existing cardiac lesion. 
iments, made with the A rays 
heart with change 


position or when 


Sears® states that Determann’s exper 
and by percussion, demonstrated the mobility of the | 
i tournal of the American VWedieal Association, May a. LEN, 
? Medical Record, Jane 20, 10s. 
2Afodicnl Standard, January 1, 101, 
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430 ELECTRO-THERA PEUTICS. 
In the healthy individual turning on the left side BkoRas 

lacement of 2! centimetres to the left and 4 centimer 
the right side oceasioned a change of 1) cejtiy,,, 
t | centimetre upward. In some cases the 


of position. 
an average disp 
upward ; turning on 


to the right and abou | mr Sean 
ment was quite small, in others as DEC oe Ue CenUUROLres £0 the lof ‘nid 


4 centimetres to the right, without distress to the subject. These ora 
movements were found to oceur, a5 a rule, in flabby and -nowrished 
dividuals and in those whose abdominal organs were loosely 1chored 
‘Tt was observed that women usually have more freely movable jjeq),. 
than men, especially after childbearing or from the use of tight Stays 
Children have little signs of it, the newborn scarcely any, and jy ald 
persons it is slight. Individuals of sedentary habit and feeble museulay 
development are especially subject to the condition. The Physiologica) 
effect of the full stomach is noted, and also anything which tenids ta 
elevate the diaphragm. During the latter part of pregnancy the heart jx 
much pushed up and is compressed, thus showing very little mobility. 
Immediately after delivery, however, the highest grade is found, and the 
apex may be displaced on the left side 9 centimetres from its origina] 
position. 


displace, 
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APPLICATION OF THK X-RAYS. eh L 


forms of mal position the heart THALY’ he Cisplaced low down iti thie chest, 
the pulsations may be felt behind and below the lowermost extremity of 


the sternum, or it may be placed to the right of the sternum or the left 
outside the left nipple line, these facts being confirmed at the same mo- 
qnent with the fluoroscope. Fluid in the left pleural sae causes the heart 
to be pushed toward the right side, while exactly the opposite condition 


exists when the right pleural cavity isso affected ; but in dry pleurisy the 
adhesions may draw the heart toward the affected side. Distention of 
the pleural cavity by gas, as seen in emphysema, also canses a displace- 
ment either to the right or the left, depending upon the cavity that is 
involved. An increased elevation of the diaphragm canses the heart to 
qsstime a position on its long axis so that the right ventricle is pulled to 
the anterior position, the chief feature of recognition being the increased 
distinctness of the right side of the heart when the chest is examined from 
behind. 

Cardiac Atrophy, Hypertrophy, and Dilatation.—These conditions are 
revealed by a screen examination. Atrophy presents a small size of the 
organ. In hypertrophy or dilatation of the left ventricle, the apex has 
changed from its normal position, the shadow area is increased, and the 


— [ee a Tost 


- 


clear space normally existing between the heart and liver (as seen on a 


Healthy Adult Man (Age ft? to 56). Ee" 
a deep inspiration) is diminished in size or has totally disappeared. If the 
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es 



















5 Z 5 z | 2 ; right ventricle is increased in size the base usually appears more or less 
HEIGHT OF THE 35 E a | : eh : drawn down and the 2008 ae aes elie st se ge poe 
PERSON DIMENSIONS Bes tes | 8 : - i Abdominal distention, with either fluid or gas, causes nn elevation of the 
a7 = = = Se 1) 8 2 z diaphragm, hence another cause for change in the position of the heart. 
prtire: fie & E- z T have often noticed that the heart atrophies in advanced cases of tuber- 
ai Gey a ——— | : | culosis. In a pneumonia, displacement is usually toward the unaffected 
| CI, cm, en. cm. cn. daa? oh side; in an extensive emphysema the heart naturally occupies i POsi- 
152-1 57 em, or average | ie 2 ie Te - Ki tion lower than normal. Aneurisins, new Browehs; anid eg hesion ate 
Bit hie aan | 4.8 0 13.5 1068 | 100 _—— among the other causes of cardiac displacement. Thorne” observed a 
- My inches inimum 4.0 78 11.5 10.0 a) : heart to shrink after its exposure to the Rontgen rays for thirty minutes, 
oo A te | a aA In one ease, the heart had shrunken in its long axis some a to 2 inches 
Pa ie Oe ave | due |e fae | aos | 1x G5 to 5 cm.), while in its transverse diameter the contraction amounted 
G ft. 3+ inches | anion | a | 01.2 14.5 6 6| «(108 108 to 1} inches (4em.). Experiments in this connection have been’ con: 
ier Hes | 28) 9.0 7 . ducted on dogs, the results in general showing ch ne ee eee 
Hi cn. or| avemge A Be EHR te tates wren Mooroeen ne ee ate Ean 
OE te) maton | 5 ge | 20 | 108 | i me ke irony and Apical ioat's bent babe aie ete 
- inches | minimnam aH Ae nee | ou i —. heart disease, the attendant studies the patient's heart before a eae 
_ = rete eh = | = os ee ¢ : each treatment. I have never observed {uy change aM the nee ae the | 
am on. ae $$ heart except an alteration in the pulse rate noted in certain neurotic cases, 


Acute Dilatation of Heart. —F. Morits* stated that orthodiagraphy has 
failed to confirm the occurrence of any appreciable acute dilatation after 

'Pritish Medical Journal, 186, vol. ii. p. 2s, 

?Miinchener medicinisehe Wochensehrift, lit, 
of the heart due to diphtheria.” 


shape, only changin its condition the heart may retain its nornial 
ment is Savin esi kh The most frequent eardine displace 
Ma, Whieh is 7 congenital mal position. Tn the acquired 


'H. Gochit, “Handtuch der 
Baa Handbuch der Rontgenlehre,? « Erwachsene gesunde Minuet 


. aie No. 14, April 11: * Acute dilatation | “ 
(von 17 bis 66 Jaren) ms 
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as ELECTRO-TH ERA PEUTICS. 
after hot Imiths, bie injection ot nleohel, eure, 1 
chloral, chloroforin, enffein, or Kola. It has revenle«) 
f the heart is smatier in the uprigh POSi Hi: 


aver that the outline 0 | ae 
uakeae subject reclines. He believes Pay interesting fiat 
fa aera 18 opened by orthodiagraphy ol thie dilated heart. wherchy 
we ean study the influence exerted upon 16 DY: rest in bed, digitalic 
earhonated baths, electric baths aml By Ics, ete. #. Dietlan! 
states that he has examined Ai wou ol BY patients suffering fron 
diphtheria with the aid of the Moritz orthodiagraph, HE subjects recliy. 
ine, and he found that 20 of these i presented ie idences of MyOcarditig 
plenomens. In 15 of this group (fo per cent, oF the eases Of eniloeay. 
ditis and 32 per cent. of the total number), dilatat Ion Of the heart 
was unmistakably apparent when examined with the orthodiagriph, 
Even extreme degrees of dilatation are liable to retrogress, so that qh: 


physical exertion, 
other medication ; 


prognosis is not necessarily bad. 

Eramination of the Heart,—\kraus* has analyzed the findings of radio. 
scopy of the heart in health and disease. He asserts that the shades of 
difference between the heart shadows cast in cases of various valvular 
affections are of greater diagnost ic importance than dilatation of the 
heart alone. These differences in shadows are due to chanees in the 
shape of the various sections of the heart, the immediate consequence of 
the valvular defect. The consecutive hypertrophy of the musculature 
and passive dilatation naturally reinforce and emphasize, as ib were, the 
differences in the ontline. ‘This is especially marked in the left convex 
protrusion of the so-called left middle are in ease of mitral defect, also in 
the varying behavior of the left lower are with mitral insufficiency anil 
pure mitral stenosis, and, finally, in the outline of the shadow as it 
spreads to the right, in ease of aortic and mitral defects. Radioseoyy 
of the heart atter artificial distention of the stomach is very instructive. 
The presystolic pulsation of the night auricle can be distinetly distin 
guished from the contraction of the ventricle, Two and sometimes three 
contractions of the anricle to one of the ventricle are sometimes noted. 
Intermittence of the heart is seen to be by no means always identical 
wit h Intermittence of the pulse. In eases of tachyeard ia and Lael aria 
radioscopy throws light on Many hitherto nnexplainable processes. 
especially those of nervous origin, . 

rk terditia ( Perisarelial fFusion).—1f an enlarged shadow is cast ts 
Ae cardiac area, it indicates hypertrophy, or a pericarditis with effusion 
, Me ee rte be border of the weal 
ble. rerio is arid os Pers CAS Te) Auch pulsation Ls eon fee 

Husion should be surmised, The shadow ot 4 

‘Miinchener mealicinivche Woeha ae pei AE ee ritalin 
pace oe heart dou to Se te lit, No. 15, April 11, 1G: “Ac! 
fetiteche tmedicinivche Woe 


harechirife Berl; ar ae. TanwarT 
‘te . ) : : 5 Ae a merlin ii! i io ee“ € hy het, Jaria J 
18; Journal of the American ane) Leipeic, xxxi., 


Melia! Association, June 10, 1006. 
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APPLICATION OF THE X-RAYS, ane 
pericardial effusion 1s rounded or circular, While that of hy pert rophy is 
more oF less pyritorm. [n most eases the shadow east by an effasion Is 
not so dense is that produced by the heart muscle itself, so that in view- 
ing the shadow field we may find a variety of shades ranging from 1 
slightly lighter field to one that is dark, A clianee in the upper level of 
fe shadow may occasionally be noticed by changing the position of the 
patient. | 

Aortic Aneurtaint,—Cases of anenrism, aosuspected and unrecornized 
by the attending physicians, have been revealed by careful iluoroseepic 
anid skiarraphic eximinations. While aneurisms are sometimes un- 
detected by A-ray examinations, a large number are supposedly diag- 
nosed that in realty do not exish; an carly diagnosis, therefore, is most 
important, The prognosis of ancurism was formerly rerarded as most 
nofivorable, but im the light of recent knowledge the so-called **com- 
mencing anenrisms of the aorta’’ have been shown to remain often 
stat ionary, and that they do not necessarily proceed to a fatal termina- 
tion. They can always be studied during treatment as to their size, 
position, pulsation, etc, 

FIuoroscopic ¢xaminations are preferred by most operators because 
they are enabled to see the tumor or pulsating comlition and because the 
condition can be examined from (different angles and positions. Both 
methods should be employed, althongh T never use the fluoroseope. 

The skiagraphic examination is identical with the technic deseribed 
on diseases of the longs and heart. 

The shadow of the normal aorta (when viewed anteriorly or postert- 
orly) is almost totally obseured by the superimposed shatlows of the 
sternum and the vertebral colamn, with the exception of a small shadow 
to the left, east by the left lateral artic bulge. wf 

Aneurisms of the aseending portion of the arch af the aorta, being 
nearer to the anterior wall of the chest than the posterior wall, cash 
ahudows extending to the right of the sternam and above the heart, 

Aneurisms of the descending portion of the arch of the worth 
(Figs. 18 and 186) usually cast ahadews to the left of the sternum, which 
are nearer the posterior than the anterior wall of the chest. une 
aneurism is very large, the shadow will extend to both sides of the 
Bernt. | | 211 anct 

Aneurisms of the franaverse portion of the arch of the ort will cast 
shadows slightly to the left, and if large the shadow observed will pasts 
up to the neck. This detection, however, is very difficult, aun geo gwt 
in addition to anterior and posterior examinations, left lateral and righ 
lateral oblique examinations, 

Beginning or diffused anenrisms are dif 
so in corpulent individuals. Goeht’ deeln 


enlt of diagnosis, especially 
red that by means of the 


Lehrbuch dor Rintgennntersnchung, Stuttgart, LROS, pp. LOO. 
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Rantgen rays it was Poe apenas the ‘presence of an 
where doubtful symptoms were Seat 1 aan 

Dumestrey and Metzner urged considerable caution in reaching @ 
elusions regarding the existence Of pee Bas 3 by means Of the Reatees 
rays) especially where physical signs or Symptoms failed to he cliciteg , 
they furthermore believe that mediastinal tumors may FIVE rise In the 

Appearance. 

FLARE Gus Pfahler and Jos. Sailer’? assert that, after a Careful ey, 
parative study with X-ray diagnoses ad PesrOn tem CXAMMI Nations af 
supposed anenrisms, they found thiat the tortiosily of the sorta Was 
many instances confounded with the existence of aneurigms, 

Dr. CG. H. Orton* says that, ‘* In some cases, even with these ¢, it 
examinations, the shadows of the aorta cannot be satisfactorily iNSpected 
owing to complications which may mask it.” | 

Of late, [ am making stereo-skiagrams of the chest, and fing them 
valuable in differential studies involving the aorta, heart, and lungs jy 
their respective relations to each other and to the bony thorax, 

In many eases of small aneurism, the oblique method of examinatiny 
should be employed. This has been well described by Holzkneety 
and Béclere:* **[t consists in rotating the patient so that the rave 
penetrate the chest obliquely. If the screen is placed on the left of the 
patient and the tube on the right side, the pericardial shadow is bounded 
by two clear spaces; the retrosternal in front, and the retrocardige 
behind. In this position the inferior parts of the ascending and descend. 
ing aorta can be seen, but the arch is hidden by the shadows of the 
shoulder muscles and vertebral column. 

“Now if the patient is rotated so that the rays penetrate the chest 
at an angle of 45° forward and from left to right, the best position 
is obtained. In this position the cardiac shadow is angular, the base 
continnons with the diaphragm, the superior angle prolonged Into a 
‘vertical offshoot, caused by the superimposed shadows of the ascent: 
BLED Oey ACRE ee show: the marked aortic bulge in - 
piipeutaa aes se se pepe Shown not to be trie Bye amas. ue 
been employed,”’ PANO IS not complete until this method hs 
ct yaa a i ness of anerin,t 
comer to lie ae nese 4) ie bh position of the Beart, * ca 
down by the anenrigm with a ANGE right side being peomeoey Pe. 
wise, regards the position pe ng upward of the apex. Or on, 1 f 

donor the heart as a very valuable and consta" 


MeUrisy, 
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Plate applied agalnst the back 






: ending sorta (posterior view), 
_[so.—Aneurism of the deseen 
te of the chest, 
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OS ae et Therapy, October, 1905, heUrismal prosure, Keats ascending aorta; T-——. transyen nce 
: AS i i A | < 
a” ov ee 
be 1) a. 
* “ 
; : yen - wee “~~ = — ve —. - 


(C) Jeff Behary 2021 


= 
= 
= 
r 
i 
be 
al 
Cat 
Ce 
= 
“1 
a) 
aa 
Lo 
= 
i 
Fa 
| 
7 
i 
ut 
_ 
—- 
— 
r 
me! 
on! 
=—aie 
rd 
— 


the aorta. 


of the heart, with aneurism of 


EZ Portion af the arch and (dilatation 


Poxtitiatelys) the size and contour ol the 


Fig. 157,.—TDilatation 
the detrendin 


shows | apo 


itline 


cht and Tentricle, 


Of the left aur 


} Li ik \ cil 


Miate placed in frant of the chest 


POTTmiAl bart. 





(anterior view 


or Pe. 


AL EE oa a of ria 


Fig. I=. 


APPLICATION OF THE X-RAYS. ei 


aBn Fy i 


sign. There are shadows that may exist either to the night or left of the 


stern Buen may be confounded with the dinsiiosin beeen 
Dilatation of the aorta (not anenrismal), 
Displaced aorta (dislocated), 
Enlarged glands. 
Neoplasms, 
Pulsating empyema. 

: Dilatation of ihe Aoria (Wig. 187).—This condition is often can- 
founded with aneurism ; the shadow cast will be on either side of the 
sternum, the diagnostic point being that this pulsating shadow will dis- 
appear between the pulsations (the diastole); because with the contrac. 
tion of the aorta the shadow thrown will he smaller, or it will be com- 
pletely hidden by the shadows cast by the sternum and vertebral column. 
In this differentiation the fluoroscopic examination will prove more 
useful than will the skiagraph. 

2. Displaced Aorta.—This condition usually appears to the left of 
the spinal colomn, a pulsating shadow being evidenced as far as five or 
six inches to the left of the border of the sternum. This is a much 
greater area than will be projected by the aneurism of the arch. 

Abnormalities of the thorax and spine should be excluded, 

a. Jnlarged (Clands.—inlarged lyinphatic and bronchial glands 


cast seattered shadows, with absence of the characteristic expansile 


pulsations. 

4. Neoplasms.—Mediastinal growths, © e., carcinoma and sarcoma, 
ean be differentiated, in that the latter east darker or denser shadows, 
the edges are hazy, indistinct, and uniform, and by the absence of ex- 
pansile pulsations. Care should be exercised not to overlook transmitted 
pulsations, 

hi. Pulsating Hmpyema.—Pulsating empyema and other int ra-thoraeie 
abscesses will be differentiated by the history, their location, and form. 

Aneurisms of the abdominal aorta cannot be well demonstrated in 
corpulent persons, owing to lack of contrast with the surrounding tissties, 
as the shadows of the aorta and vertebra: superimpose, when skingrap ied 
in either the ventral or dorsal positions. Lateral and oblique positions 
ire always advisable in skiagraphing this condition. 

Athoroma,—Atheroma and calcification of the blood-vessels can be 


well demonstrated. (Mig. 188.) 
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APPLICATION OF THE X-RAYS IN DISEASES () 


ABDOMINAL ORGANS. THE 


I. Alimentary System. 


THe employment of the A-rays in the diagnosis of Ciseinens . 
alimentary system lias nob as yet yielded the same results ot a 
easy Of application as is evidenced in diseases of the thoracie 
for the obvious reason that there exist no tissue differejeps | 

There are various means of producing the necessary 
difference between these soft tissnes : ) 


OPP Als 


: CONTI 
(1) ly BE LseCous Cistention 
renders the stomach more translucent; (2) by the introdue 
opaque Instruments or mechanical methods; (3) the bismuth ca : 
wet ! Sard Vi ie, . ee) = 9 ET SUT ta 
method, by which the organs become more opaque; (4) the transi] ; 
a rea = Wes ee ae : Meet MRE TLETL TT. 
nation method, whieh CONSISES 1 Ilnininating the stomach hy ths ia 
duction of fluorescent materials, radium, ete. a 


i ify 
i Ti I | i 


Cig ry 
I] ii 


A. CBs0rHacus, 

In order to examine this tubular muscular organ, for its positic 
direction, efc., we may introduce a rubber sound with a me Pie ves 
rubber tube filled with mercury or fine shot, “a 

‘The fluoroscopic examination should he mile 
semil-reetinbent or standing | 

of the shadows cast, by the 1 
to fallon a cle , 
and left sides, ; 


tal point, ora 


; With the patient inthe 
position, 80 as to prevent the SUperim positi 
vertebrie, hea rt, aorta, ete. Allow the shadow 
tL Ped snd aonle tha sick oe s : 
jane und apply the Toroscope obliquely over the right 
Ski ind also in the right and left antero:1 
| pkitzraphie examinations should 
_ In the fluoroscopic method, but the 
lortable for the patient, 
Stristure of the (Ben: -— 
Bie Lae ie “ ee ng = (‘ons richions cl Phe Cesophiaigus erie hia 
ee mie ‘PLAT av ie if ce Wats at dae . i 7 
by the TL ot +, net uli yintre ce of *h bongie with metalhe ends, or 
A ~ ti Ol o SELMIC SOU, and viewing 7 — ‘ ahora 
manner, | jewing is passage in the abov 


Stenases of he Chao phagius, — 
stenoses, in whie | 


ateral positions. 
he Hinde ii the SLIne Positions 
Posterior position is more com 


Barba! reports two cases of cesophiageal 
oscopic observations, The chief point 
the ordinary methods of examination for 
most important of which ig the use of 
: erentiate an organic stenosis of the can 
nmin or by other os ae by the pressure of tumors in the mediast! 

ees OF compression. The presenee of these eauses of 


h he made padi 
brought out in his study is, that 
stenosis of the wsophagus (the 
sounds) do not enable us to. diff 
from a narrowing o 


me ‘Riforma Medica, December 2d, LINN. 


ee Oe ee 


the 
Lies) He 


compression in the mediastinum is very difficentt 
examination, and only the Rénteen rays éenabhl 


oe é 5 to é wndie : » fil ings of 


DISEASES OF THE ABDOMEN AT, ORGANS anT 

| fo Sy po amie 
to determine by physical 
© 08 tO Innke an acenrte 


diagnosis. ; In the two cases reporter, rudioscapy shawed thit the ate. 


nosis, in each, Sale aa by the compression of tumors in the 

Hadiastinum. In both cases, the radjaseanioa aceaccte.u "ey aes 

| of a sound fled Pap Mere ee i pies by 
Watt 2 . i icentrated solution of bismuth 

subnitrate, or else provided with a metallic stylet. 

Diverteutum,—A diverticulum may often be diagnosed by 
method. ‘The bongie or sound may not enter into the pouch, however, 
when it becomes necessary for the patient to drink bismuth suspended in 
water; one fo two parts to 100 parts of water, When possible, skiagraphs 
should be taken, as it requires but a few minutes and the operator does 
not endanger lis hands, 

Pumors.—Dr. Hugh Walsham’ reports two eases of carcinoma of the 
csophagus. He says that, “we must not expect so definite a shadow 
qs seen im cases of aortic aneurism.’’ The (agnosis of an cesop hacen 
growth is more difficult than that of aneurism, 

Before the screen examination he gives the patient two drams of 
carbonate of bismuth, suspended in a lithe milk or mucilage. This 
will map out the seat of the obstruction, whilst the topography of the 
@sophagns can be traced by a metallic bougie. 


posterior 


the above 


B. STOMACH: SIZE, SHAPE, AND Postrron. 


Examination by Aid of Gaseous Distention,.—This method consists in 
distending the stomach by the ingestion of certain chemical agents 
which upon reaction result in the evolution of gases, The chemical 
most frequently employed is Seidlitz powder, Upon the flnoroscope the 
stomach appears as a dark area, upon the negative as a light area, “This 
method enuses the distention of the stomach walls and the displacement 
of the surrounding organs, so that little information can be gained by 
this procedure. me 

Mechanical Method.—In this method, a rubber tube containing a 
spirally coiled wire 18 intradneed through the mou! ho inte the stomich. 
Turek’s gyromele is a device employed to determine the outline of the 
stomach by (lhoroseapie means. | " 

Nenmann? nses a Politzer rubber bulb with a sott stomach tube: for 
aspiration of the stomach contents. After the stomach has been emptied 


‘and a clean bulb attached to the tube, it is possible to determine the out 


line of the stomach with great precision, by listening to the soutd bees 
air is forced from the rubber bulb into the stomach, A siiall amount oF 


iW 3 rt : e avo listention of the organ. 
air is sufficient for the test, thus avoiding disten 
pee muscUltatlon is 


I Archives of the Rontgen Ray, April, 1905, p. 1M 
tTournal of the American Medical Assocution, Jtaly ory Ae 
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fhe bulb is compressed and the air forced inte the 
is useful in dubious cases in the differentiation of This, 
stenosis, ite sf 
Uhe Hismith Subnitrate Method.—This MeehGd Goneice. .. nH 
fion of subnitrate of bismuth, either mixed with four] Site 5 thie 
or ndministered in capsule form. This method was aise 
employed by MM. J. Ch. Roux and Balthagard." [nh 1s0- 1: 
of Goston, applied this method most extensively. The Oi 
the bismuth test, at the present time, is universal, et Plovmens, 
Technic of the Bismuth Method.—Chem ically 
should always be employed. Cases of poisoning. thouch 
been reported where the impure salt was taken, The stove ash 
empty, ho water should be partaken of. and the aes ; 
thoroughly purged twenty-four hours prior to th ; 
and Balthazard use bismuth subnitrate in the prop 
centimetre, Williams has administered as much as one, ines 
enmlsion.  EHultz pives the patient the bisinuth in in 1j 
milk. Boas advises the partaking of bread Bec 
Into which has been stirred one ounce. 
Flnoroseapie framination.—W illi: 
ean ues ae litoroscope, as ** the stomach moves during respiration 
ATM Ne sani “ek she vated ee the radiograph.” ? Se 
rite the ae ae 3 : 2 : \ Ucar hat the passage of a bismuth tablet 
a Penn be traced and its expulsion watched, and that ‘ 
FRNA aE oe i ae BeOmuaCh, displacement of the organ during 
ldo. not at t ae shes studied by a, fluoroscopic examination.” 
operator and Kern ae ee Ree ta a : peers Peet is 
question of seconds, walse the taking of a Skiagraph is only a 


SCOM 10), 
ae Last Dice 


Fiery 


t 
Were 


Denil er in 


hte WE lar 
PETC tcgug| ! tas, 


rie] bre 


UW lisay) ; 
th 


Pure bismays lh Stihin: 
SUD nitrat, 


1 tawe, 
Shon ie 
Should by 
iG eXAMination. | 


| 5s 
Fe “ ¥ a my 
roportion dat i) 3 


AW Ter euhin 
sof bisminth 


OP Worn of 
ane milk Or of potatoe « 


or more, of the bismuth ez] 
Wns recommends examination Of thie 


ALT, 


"The 


wile the attaching: A Severe A-ray dermatitis occurred in the hospital 
‘ 4 r ees r| if ew ie physician ane my ASS stant Wepre eXAMIN | ne sel iT 
ease with the fluoroscope, Bienes 


fe oe Kramination,—The patient lies over a 14 x 17 inches 
Secured hae Fa ae BE ged Pee cos. and then 
ai ean m * a | pete The patient must remove his clothing. 
ev w dorsal deenbitus, Siting, standing, or semi-reeumbent 
Position may be employed, | 
In the ventral position, Lhe 
contact with the plate, 
nearer to the plate, 
the bismuth will de 
fant in the study 


| anterior wall of the stomach comes in 

In the dorsal position, the posterior wall will be 
In the sitting or standing position, the weight of 
‘press the lower border of the 40.9 1 
of cases of gastroptosis, 


COR. del Académie deg Stung 
cale, p, 095, Se Serenees, 1896. Bonchard, Traité de Radiologie Méli- 


the stomach, so very impor: 
ry a ig e 
Phe ventral position ia to he 


* Williams, The Kontgen Raye 


ener ; in Medicine and & Meditate Se 
* Wiener klin. Randschan, 7 emery, pi. a67, 


1905, vol. xliv. p. 1871, 





DISEASES OF THE ABDOMINAL ORGANS. nae 


preferred, because the bismuth adheres upon the anterior pastric wall, 


presenting clearly the fundus, the cardiac end, and the general contour 
of the organ. 

the Crookes tube shonld have a high vacunm. The anode is place 
perpendicularly over the third amd fourth lumbar vertebra, at a distance 
of 20-25 inches (a0-6o em.) from the plate, 

Time of Exposure. — The time of exposure should be as short as 

ossible, becuse of the danger of blurring, occasioned by peristalsis and 

fom the diaphragmatic movements. The exposure can le made snifi- 
ciently short either after a full inspiration or atter a forced expiration. 
Narcotics to lessen peristalsis are selilom necessary. In corpulent 
subjects, especially when the apparatus is inadequate, the intensifying 
screen Cuil he wsect = bnt when a fie Neralive, full of detail, 8 to be 
brought out, the erainuiarity produced ty the SCTAET 1S a retells dissel- 
T employ a high-vecnum tube, with an electrolytic interrupter, 


vantage. | : eect 
iis allowing the patient to hold his breath 


duration 3 to 15 seconds, 11 
after a full inspiration. | | 

| Tr. Henry kK. Pancoast' reported the cases of 40) patients, suffering 
; ; The technic he employs 15 As 


with gastric or rastro-intestinal symptoms. 
He 


follows : “Bismuth sul nitrate held in Suspension in MUusiHage or nen) 
(proportion of two ounces ot the powder to the pine | for 64 aban ae 
one-half litre) was either poured into the stomach Witone) te 
tube or was awallowed by the pal 1enk ; the latter metho Was Be tee ; 
The bulk of the hismuth-1eacia tTHxbure wired froin. es to 
is}. Emmediately aiter the bis- 
pictures were taken, the patient 
in contaiet with the anterior 


msec. em 
thirty-two ounces (100 to FOO) gran 
muth had reached the stomach the 


being in the standing position, and the plate 


abdominal wall. Boe 
The rays were thrown yy sbOTLOLLY, 
during full inspiration for an exposure of eigh sh sas Ge 
liminating blarring hy respiratory saniel porista Lie ratte UA ha as 
NE ae ae | 4. is advisable to siphon the bismuth mixta 


the patient holding the breath 
‘ight to fifteen seconds ; thus 


the picture has been taken, 
out of the stomach. | 
Tn several cases as much as tf 
stomach with no Hnpleasint Se ati hid not been removed, Dor 
—_ ne QUT ; after this amo : ? ot Tr 
showed toxic symptoms | mont of the stom- 
fie a ee a lower border and segm . 
the purpose of obtanmng ae ee banerinie ene onnee (32 grams) of 
eae a s GISLOM) COMTI, & with 
ach, six ounces of the em . ppaeeseansene . stomach with 
Bisrautl is sufficient. ‘This amount has been left in th 


no bad effects.” | See. 

Dr. Joseph Sailer, of Philadelphia, a 
toms following the administration of bismul i ‘a: uetebad DuBLeIN The 
ut evanosis, dyspnea, nausen, ete., : ; 7 


mr onnees of bismuth was left in the 
but on the other hand, six eases 


ported untoward sy tp 
The symptoms varied, 


were mot 


Fevlladl wijet, 1AM, 
University of Pennsylvania Mectical Bulletin, August 
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presence of antimony and arsenic was exeluder. antl i 
the rays hada peculiar aetion on the trypsin, with dis; 
subnitrate. Undoubtedly the action only started after 
been for some period in the intestine, and had been 
ferments present.’ 

Dr. Henry Hultz* asserts that: “‘ Immediate), after 
meal two dorso-ventral exposures are to be made. on 


A ; 

fl Llc} 
Files ‘Ti 
= me ai 
i it 


Me bisniy 


nh Mb hisy 
eid ecg Lahey rit iy, 
F ile 


raul ley 


hig 
One in the stan, 
1, 


Sint 


li thr i 


= bt endo i LAr t] 
hat 


first hontgeenographs were taken at noon, the nex; One should 
about six hours later, the patient having purtaken of Paihiicy ue 
aolids since the noon hour.” 
He employs the following technie: A 16-inch Coll, Weblnel 
rupter, bub one intensifying screen, a strong tube . ‘che 
rays, plieed 20 inches (50 em.) from the plate. He ea _ 
in skiagraphing the stomach of a medium-sized subject in oye « dee 
and obtained a very food plate taken under the same bandit ha 
without the use of intensifying screens in three seconds, He 
exposure of ten seconds without the screen. 
; Holeknecht and Branner® recommend the following technic - The 
Lapses hie Sonne ae ati and during Inspiration say | 
wtih OPH ni 

oscopy. | 


Wael i 
i] a 
A thayts 

| Ty 


| Li Tip 
Wielding Ww 


| bin 
He prefers aH 


| expi- 
ie | fenerally being obtained by rad: 
’o examine the standing patient, the Rantee 
rescent screen are suspended by weights from aw d 
fo each other, | 


nN tube and the f[no. 
< ooden standard, rirallel 
Phe patient swallows a tablet of bismuth and. atterj 


| ree oe ILS 
course has been traced, he drinks 50 Frammes of water into which 10 


frammes of bismuth have been Stirred, After the findines of this test 
nave been hoted, the patient is directed to drink n mixture of L rramins 
of tartarie acid and 5 grammes of sodinm bidavbonite: On the eta 
day, the patient is given 400 erammes of milk erne] containing 35 cr] an 
of tismuth while he rectines on the lett side, i Se 
to the dorsal aspect of the body ; subsequently lie is examined wher 
lying on the right side and again when in the dorsal posture, 

armel Baltimore * has recently used the following method; 
Ihe ciated stomach 18 contecd internally with bismuth subnitrate by 
poche bi powder blower, after whieh its ontline can be distinetls 
recognized through the fluo | | 


‘oscope,” 
py [Pane ee Pea Ae on . 
ieder* says: “Let the natiant ewe , : 7 
net Be BAYS: Lot the patient swallow a mixture of 10 or Lb erammes 
Re ce subnibtrate suspended in 50 ¢.c, of water, and observe deg! 
lition by the fluoroscope. The act of 


ta lies | swallowing may be studied more 
feisurely if a small quantity of the bismuth salt he given ina pill, Por 


With the Rontgen tube applied 


i 
‘University of Pennsylvania Medical Bulletin, Atigust, 106, 
_ dranssitions of the American Roéntgen Ray Society, 1906 p. 45. 
" iener Klin. Rurvisehan, vol, xiv. pe 1071, ih 
* Diseases of the Stomach, p. (40, 
& ae 1 ' i ae y . ’ Bn 7 7 
Miinchener med. Woeh,, epitome in Medical Record, Feb, 10, Lace. 


DIBBASIS OF THE ABDOMIN AT, ORGANS, hy 
more exact observat hon, i bismuth heal 1s cmployed, Thirty Prunes 
of bismuth subnitrate are mixed with a little milk and this is then added 
te SOO or 400 grimmes of flour gruel, sweetened with milk. 
abviate constipation. ; 

Dalton and Neid' obtain the position of the stomach by the employ- 
ent of an oesophageal tube containing bismuth, 

The Trensiitumenaion Method —This method consists in introducing 
some raidio-active substances, or an clectric light or air into the stom- 
cli, and then Viewing the visenus with the Hiroto pe or bey taking ‘L 
skiagraph. 

Max Hinhorn’ remarks that: ‘ ‘Transillumination into the stomach 
ein be demonstrated with Kahlbaum’s bariam plating-eyanide, or by 
means of a photographic plate. The latter method has the advantage 
that no dark room is required and that the result obtained is visible to 
every one, leaving nothing for imagination or speculation, 

Tn order to procure a radium photograph of the stomach L pro- 
eeed as follows: The patient should be in the fasting condition (empty 
stomach). The radio-diaphane, containing 0.05 gm. (or more) of pure 
radium bromide, is introduced into the stomach. The patient ocenpies 
pa recumbent position, and a photographic plate is put directly over the 
gastric region and allowed to remain there for one or two hours, accord- 
ing to the requirement of the case. The plate is then removed and the 
radio-diaphane withdrawn, The plate 15 then developed. | 

‘Contrary to my expectations, rdium enclosed in a quartz flask 
failed utterly to transmit the photographic rays, while thin ordinary 
glass answered the purpose very well. fen sip 

“The shortest time for obtaining a photographic outline ot the 

in less thin an hour hardly anything 1s visible ; one 
Lnsutiin- 


Sligar to 


stomach is one hour ; isti 

and a half to two hours bring out the outlines more distinctly. 

tion of air into the stonmch oceasionally aids in obtaining a Bye De 
®A few of the better radium photographs im my posstsstun pte 

Hat transillumination of the stomach by 

It iseven possible to recognize an arca of 

light which had to pass through the posterior wall of the stomach and 


: citune ehowa ow key which was 
the back of the thorax. One of my negatives shows @ Bey Ut! 
hanging below the left seapula and was thus photographed by The thal 


mitted liceht from the stomach. gen as 
s Serie ‘able sized tumors of the stomach or iver eae ie 
recognized cn} the pict wre by the alin in ished translucency. ; ‘ie HE 
ever, [have not succeeded in obtaining ei ILIe ontey = ‘ aa ‘on: RE 
Sinclair Tousey® finds the midio-active and forest nits sat ’ 


reproduced herewith and show 
means of radium is feasible, 


i Lancet A pril ly 1{KM). ™ x 16. 
+ Archives of Physiological Therapy, Sept. 1G Ds 


: oy WM, 
Naw York Medical Journal, May al, TAM 
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BLECTRO-THERAPEUTICS, 


_ pee ten f by him with quinine bisulphate and fluoresce] i. Tres inno 
Rian eirel by the month or subentaneously, but do not prodneg g, 
or in combination, sufficient fluorescence to be of value in ihe 
tion of the stomach without the use of some eodicional NEht to exeirg 
their fluorescence. In some eases, however, they will be of the Pie bas 


Ons 
© Sng] 

| = ae 
CxAM ing. 


Patil ! . | are bes 
e. ‘assistance in the diagnosis of stomach lesions, and at times of advantan, 


in X-ray treatment. | | . 
In cases of gastroptosis, I have had experience with this met), at 


the Philadelphia Hospital, where it has not afforded me any SAbisfactioy 





= CO. Tum CLIntoat, APPLICATION OF THE Rays. 


a Stomach.—The behavior of the stomach during digestion has beep 
= studied with the X-rays on cats and dogs by W. B. Cannon.’ The oy. 
be line of the stomach was reproduced on the screen by gl ving the ‘Nita 
= small, but frequently repeated doses of bismuth subnitrate. A fre: ‘ 
he plentiful feeding the viscus was observed to be considerably larger 
* | gradually diminishing in size as the process of digestion proceeded ; st 
f the same time, the eardiac end acted as a reservoir for the ingested foaq 
— while the pyloric region presented marked peristaltic movements. Tr ws 

further noted that liquids soon pass from the stomach, while solids remajy 

there for an indefinitely longer period. 

The activity of the digestive juices can be determined by giving the 
patient a small quantity of bismuth in a small capsule of gold-beater’s 
skin or gelatine. As the patient swallows, the shadow of the opaque 
spot is demonstrable on the fluorescent screen so long as the capsule is 
intact. When the gold-beater’s skin has been disintegrated by the action 

ine of the digestive juices, the particles of bismuth become diffused and 
mAh the black spot is no longer seen on the photographie plate or screen. 
_ The time ceeupied by the digestion of the capsule is a measure of the 
r BY ne activity of the stomach and the quality of the peptic juices. — 

a 6), sepeat d examinations will reveal the time that is required to empty 
__ the contents of the stomach. The bismuth accumulates near the py: 


___ lorie end and passes to the intestines. This consumes a period of abou! 
’ a 4 Ol Mie i kohanas 
on Petal ice ya 
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omach,—DButler? asserts that: ‘The lower border of 

, much distended stomach may be found at the level of te 
ie ee mbilicus the condition isabnormal.’? Quain belie ves 
. tah eraly@ lietle ( ialf an inch to an inch) above the high esl 
iG rece rest, and about opposite the disk between the third 


i 
. fos 
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ise 4 rtebrae.”? © The shadows of the t 1ormial stomach 


lately known, any increase or decrease in the interval ro" 
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a ABDOMINAL ORGANS 
__ the umbiliens will inform the skiarr 


: towards the pylorus. 


‘The authors aver that in the normal stom 


- ‘ 
= 






DISEASES OF 'THE : 
>P 343 


abnormal past 
: i eS LI" 
=) inches (50 em. 


‘noid | apher of any 
tion. When the tube is at a distance a 11 


oyill be very small. 
Holzknecht," however, believes that: «4 stoinagh sks 

mal size and situated in the normal nostiton rath a etoe 

gastroptosis occurs the stomach becomps Sathine aly Visible: but wher 


it posi- 
) the distortion 


his of nor- 


=" ae : When the walk von 
stomach are infiltrated with carcinomatous deposit evs Ol tie 


*, abnormalities in the 


-eontractions of the OF En are readily observed, When fool mixed with 


bismuth is given to the patient.” 

Rieder had large quantities of bismuth mixed with the food and 
given in enemata, and then examined the patients with the acrean Tis 
deductions are contrary to the teachings of text-books, When the stom. 
‘ach is full, the pylorus, for instance, may be found to the left of the 
median line. The full stomach lies vertical or diagonal, never horizontal, 
There is always an accumulation of gas to be noted in the upper wart of 
the fundus during stomachic digestion. He also observed interesting 
facts concerning the motor functions of the stomach and of the various 
parts of the intestines. 

Gastroptosis.—This condition is best shown skiagraphically (Fig. 189) 
while the patient is sitting or standing, or in both dorsal and ventral 
positions; otherwise the condition may not be detected. Often there 
will be a difference in the position of the stomach depending wpon 
whether the skiagraph is made after full inspiration or after full 
expiration. 

“e The form, size, and shape of the stomach can be ascertained by a 
careful study of the normal stomach and then by comparing it with 
any supposed abnormality, being careful that the technic 1s identical in 
a G. Leven and G. Barret* etudied the ontlines of the stomach by 
following the path of a bismuth pill, and came to eadechineag tere 
“ Our ideas of the shape of the stomach in life demand revision, ulso at 
| the lower curve of the organ does not sweep Across the abdomely peel 
the eardiae end has a small amplit nde from eect mah a aeatD 
then sharply down to, or below the umibiliens, ane Bletys : 


“Phe form of the stomach has therefore not the regular win ere 
drawn and such as we see after death ; but the superior part 5 ental 
ese pense : . oess oll ct uM 

ished ih size by the dilatation of a tube-like process forms ' 


r a 1 ela eye | i} ' wivel.” 
from the lower border towards the n - 4: kw RA 


4 Ee ne th VW ore liquid is a rvs 
eeives fluids till itis fall. When more en" nt for a time, 
to expand, RO thab wc | af the cavity af the shomien. 

hen the latter finally invades the rest of the S'""™ mt 
} i Berliner klin, Wochen., February phe 
+ Proaan Milicale, Paris, January 31, TiN. 
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the other hand, ina dilated stomach the authors’ Charnes Cristie 

of filling is not evident ; the fluid collects in the lower ote thon 
yiseus, and the level rises slowly and regularly. Ol the 

Stenosis of the Pylorie End.—W hen the average time which i 

sary for the passage of the food (bismuth) for a normal st; mach Ris 
longed (over 6 hours), it is indieative of stenosis of the pyloric aan 
of gastric insufficiency, either caused by dilatation or atony, py. 
acrapher should make several exposures (oO determine the 
to empty the stomach, 


ae 
youn peers 


le? 
= oA Is 
“UME Peay ine, 


ey | SOME ppMADIAY KATE 


yay teed ny Tee AAAL wey UN eT 


D. INTESTINES. 


If only the stomach is to be examined, the bismuth ean je 
from the stomach after the skiagraphs are made; if allowed 4,, remaf 
for three, six, or cight hours, the bismuth passes into the intestiy.) Cana} 
in 15 or 20 hours. Tt is possible to obtain skiagrams of the . 
other portions of the intestinal tract. 

Rieder’ declares that: “Por the large intestines, rectal injocpiny. 
Inay be used; and that by the nse of one litre of fluid COntIMINE bistnt) 
it is possible to insure penetration as far as the ileo-eweal valve,” 

Sounding and Radiography of the Large Intestine. —Schiile? \yos heen 
lesting various sounds, including Kuhn's flexible spiral sounds anid jee, 
the Kassel soft tubes with flexible metal guide, terminating in a button 
Zi to 3! inches (5.5 to 8 cm.) in circumference, thus obviating all danve; 
of perforating the intestinal wall. THis conclusion is, that no convincine 
proof has been obtained, to date, that a sound has been successful); 
passed into the descending colon, to say nothing of the transverse pot tion, 
The innumerable folds, windings, and swellings of the intestine render 
it impossible to determine whether an obstacle to the progress of the 
sound 18 of a natural ora pathologies! nature, On the other land, the 
direct visual inspection of the rectum and the sigmoid flexure by the 
Ji Schreiber and HH. Strauss technic is perfectly reliable. Schiile found 
that = high injections’? were practicable, the best vehicle being oil, An 
mero N in the knec-elbow position of 300 to 400 ¢ e. of oil with 1 

gm. of bismuth subnitrate, followed by radiography, showed that the oi 
had penetrated to the ileo-cwecal valve. In two of the patients there wis 
pronounced enteroptosis, the transverse colon in one hanging suspewte| 
like it garland from the two points of attachment at each end, the ceulr 
reacrning far below the upper plane of the pelvis, On account of the 
ae amt oh eco and the fnet that fhe subject was y et 
Nine Bh os pe ! J rah the nection could not have ’ ; 
tectly the toro: rs 1g Of the intestine. The radiograms show |" 
: porraphy of the calon 
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proceeded to examine the case, as follows: Into the 
artificial anus, I injected an emulsion ol bb 


at the lower end of the rectum. A skiagram proved t 


& 


DISEASES OF TH A BDOMINAL ORGANS 


aS 
that the ileo-erecal valve is always continent, hamletnen 
showed that extreme pressure, beyond what would | | 
ing subject, 18 Necessary fo foree ib open, 

Tatestinal Obstruction —Kudis-Jicinsk ¥° reports two suet 
a boy of 10, swallowed ¥ hia wh stle, and the usnal S¥ Inptoms of intestinal 
obstruction followed. ‘The site of the occlusion could not be determine 
in the usual way. On A-ray examination, the whistle was found at the 
junetion of the small and large intestine. On the third day the whistle 
was passed, A boy, of 12, had symptoms of obstruction and Wis a 4 
serious condition, The first diagnosis was one of invagination at the 
lower portion of the ileum, On X-ray examination an obstruction Wis 
found in the small intestine under the umbilicus. Laparotomy was 
performed, and the obstruction was discovered to be cansed hy a small 
wooden whistle. The author has produced artificial obstruction in dogs, 
and then traced a specially prepared pill to the point of obst rnetion by 
means of the X-rays. ‘he diagnosis in such cases was verified. 

I believe that the exact location of the obstruction or of a partienlar 
portion of the intestine cannot be determined because of the superimposi- 
tion of the coils of the intestines; but an approximate location in the 
ahdominal cavity can be ascertained by the direction of the passage 
traversed by a specially prepared opaque pill. 

An important case coming under my care was that of aman, 42 years 
old, suffering with symptoms of intestinal obstrnetion, An X-riy exami 
Hation was conducted, revealing a large-sized enterolith. The seat of 
‘obstruction was at the ileo-cwcal valve. An operation was performed and 
the obstructing mass removed. Three years prior to this, the patient had 
been a sufferer from biliary caleuli, but refused to undergo an operation 


Sa yep 
2 POSsible in the liv. 


] Cars * Cie, 


Tinined 


“at that time, It is very likely that this intestinal calenins was pri aed 
| a biliary caleulus which passed into the intestines and there remained 


for a period of three years, eradually bec ming larger nd larger. The 


exterior of this stone was uniformly softened, While the centre Was Cx 


tremely dense. aie, Son et ea laee 
Following 4 biliary colic, it; is alwilys uly pia loli lw ascertain, My ne 
X-ray examinntion. if ealeuli have heyy pussed inte the intestinal urae . 
 Reetal Imperforation.—The following case is illustrative of ps gt 


} (ition, A child when born was observed to hive an imperforate anus, 


Taner areoon gioested an 
will hennan of reetal tract. A consulting surgeon suger * 
With an absence of rectal tract < Sow for 


“ ; , a | Sot 4 surnpper cece 
inguinal colostomy, The child lived with this ek aaa mens, | 
twelve years. It was then decided to try further sarge! he 
?—_ ee ! rectum through the 
‘amuth subnitrate, ab the same 
the point of obstruction 


ae ee ieee through the annus to ; 
time passing a steel sound through 1 obstruction to 


™ 


Medical News, Oct. 4, 1001. 
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be two inches in length, ‘The upper 


Part of the reg 


to th e ileum, after first removing the cocec ; UM wag ; 
the fecal material passed through the an eee %20 subga,, 
ne WEL Une newly cays “HDS, 
A) SOUSTrietag ch Ul hesy 


_ Abdominal New Growths,— Tho rec 
dees cavity, by means of the X 
oh a ried ce eal cast a shadow upon the SCreey 
eee oop eo es Wal 28 cast. These pathale i¢al y eo: 
recognized by their effects upon adjacent ilies. = 


ofnition of heoplas 


eter, MS lop. 
os aL} Ce is aL ral her diftion en in 
at Tage 


if HOPG ps 
SSeS are f r 
allt Pednien tl: 


abl . | Lan _ 1 a res 1 
re, though the vast majority proved unsatisfactory 


forgotten that in carcinareta ¢ 

‘ith the evetiehiorae A uke By lorus, there IS Some liters, 
seis ease ee liporagin on that sj a Ete reno 

scending to so low a point as in the normal side, the latte; not te 


heal 
Mg fay 


‘Or. 
It THis hot 


by 


B. La VER. 


ve 4 TUoroseoy and physical examinati eee 
border of LC Baarete ee | . mination, The QDNer ar pans 
| he Ftd ean nek readily be ascertained ie ae 4s pea: 
. ee oO aL CONCRYE DONIar ie heck ncihiica . 0 tut 
a and pereussion. Bebhi Horder 1s best outlined by palpati 
es. Vicinity of the Soerbome, ws Cysts, when located in fie iinmatisn 
When examining this is ae i 2 be easily diagnostieated by this means 
portion of the stom h Sree Ae 8 always advisable to have the adjacent 
ls readily define ‘a 4 Fe and Intestines filled with air Or fas, so as 6 vas 
i tion, especially rape iat of the liver. A skiagraphic examina 
Be better results are obiainay ry wusatistactory. In young childre 
By r results are obtained. n young children 


by combin. 


t fl lia 3 ise t upon the chemical composition 
| | ; J o inet Ape i | pon Call COMPOS! il 
Stone is thrown ne a hes only a very light shadow of the 
BS: with difficulty, even though ae Rg careful exiinination, be seen ouly 
re ealeuli ¢an even be detected Boe rather large size. Occasionally large 
—S——C:s&ilirwbin and certain aiias cone? Beptie duet. Caleuli eomposed of 
Sat Those ealeuli hatndeene eae are not very permeable to the rays. 
salts, show more auicen olesterin, being largely composed of calcint 
experiments upon gall-ston wets negative than do the others. Early 
and Cattell? nes Have been reported by Neisser, (Groodspeet, 

Bee ie tOrnsdanie-asainitiabtiny newest 

factory, and pata Bese for biliary ealeuli is thoroughly unsatis- 
‘rendered. The method Pant wn LO *bsolute diagnosis should be 








Mca Pea 


r a , ce The method [ employ is as follows : ~The 




















of Lave Env (upon his back) with the h sad-end raised and the foot-cnd 
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of the diaphragm, liver. 4 | WS iN i dig 
aan a ragm; iver, ete. IT have made numerans a us Heeemen 
_ oe wee Carcinomata of the stomach, some of the ye EXAM nations 


DISEASES OF THE ABDOMINAL ORGANS 


HAT 


depressed, the whole top of t he EUDIE slanting in a position of 45°, The 
abdomen should be bared of clothing and lightly bandaged, in order to 
Jessen the peristaltic and respiratory movements. The patient is slightly 
fen - al toward the right, side, A sensitive plate of Proper dimensions 14 
firmly fixed by a clamp and bracket to a stand in front of the affected 
ToriOD: A tube of the highest penetrative power is placed under the 
‘table, with the target pointing in the direction of the gall-bladder, or the 
patient may be placed in the ventral position with the tube above. The 
“shoulders should be elevated, so as to bring the shadow of the cral|- 


me udder outside of the shadow of the lower lobe of the liver. The time 


bie 3 7 ae | 
cen f exposure varies, depending upon the thickness of the part to be 


traversed by the rays. 

_ ‘The presence of calculi is very difficult to detect, because their 
veh emical composition allows the passage of the rays, they being largely 
i composed of the hydrocarbon cholesterin. Moreover, the shadow of the 
. anlenlus is very liable to be obsenred by the shadow of the contents of the 
g all-bladder. When the stone finds its way into the intestine and there 

! mes coated with caleium phosphate and carbonate, the shadow cast 
will ‘be more definite, as the latter salts offer a resistance to the passage of 
Pr. CG. Thurston Holland * reports | he following ease: “A woman, 
‘of 45, had two attacks of severe abdominal pain, oue accompanied by 
‘slight jaundice. A tumor was discovered in the right abdomen and 
‘diagnosed as a distended gall-bladder. A Seer oe ee 4 
. ee crhe radiograph was taken with a 12-inch coil and a mercury break. 


Current employed was 24 volts and LO ADL Peres. A Cox regulator tube 


© oe 





_ Ss | a iF svar Vil cw nd through & pressure: 
“was used with a spark-gap of 3 inches (7.5 em.) a Ppaceanisnis 2 
A ipl, Lay De oF 
was given, ‘The stones, each three-quarters inch (2 ¢ 
ae : backward, and cast amin 
Ly os | a ie ate. A. seco 
ay tient lying with {he abdomen downwat don the desta sen es 
adic graph taken with the woman on her back, also showed the sie 
A surgical oper | | 
100 grains (6.4 grams), the other 


Me a ea - the author. 
tube apparatus designed by the iu.) long, were 
Wi shadows with 
lying end to end, from before kr ita 
, ane lh inte. the: hadow 
PS aaa nae pnae hell irther from the plate, the sh: 
ali r shadow, but, the stones being fiat ve ont disclosed tW0 
entric laming of bile- 
reater in quantity 


was larger and not so well defined. 


stones of the usual type; one weighe aah 
: eon Ahad = wekrn eth OE OSA OF OL Ww 
113 erains (7 grams), which were com] i 
ee cue Ghee : Caleium was present, bit £ 
ere mucli harder. | soit ad 
Ine to the presence of lime 

apparatts whieh fixed the 
| \-ravs. nid most of 


d blurring 


at the pe ‘iphery, where the stones vi | kee 
_ 4'Phe success attained in this case Wh 
salts, and to the employment of # pla ara m of 
nar ar d cut off all except a small centre P , = of the plate nl 
the secondary rays, and thus prevented fogging ° 


| | aly Lik oA I. 
_tArehives of the Rintgen Ray, Feb L0G, 3 
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asis; in 1) of those cases the presence of biliary CS of eo), 


ae : “Wenli whe 
by operation, In only two of these 19 ; WaS ase) 


Shadows on the plates. Later, had ood Gene ie eS able 
hibited afi a meeting of the Academy of Now York. han : 
eer eutting of the secondary rays I think the: 6 
phragm is at times useful. | have had cases ee the 
shadows of the distended gall-bladder, but not of the 23 Hee Showey 
Huid offers great resistance to the passage of the nae ; | mec Deca 
the shadow will be too low when the caleuli have passed a mos in 
Recently, at the Philadelphia Hospital, | was asked é fe ntestine 
graph of a very emaciated patient, I found the shadow ; ide 
ealeuli in the left kidney, and a round, Sees EWS ronal 


| small stone under thy d 
ant Teheran < a: : — : iwel a 
on the right side, and a large one in the pelvis of the right kidy, i 
= Hoey, | The 


latter was subseq uently removed, but the former defied sureje: l 
although Tam sure the round shadow was that of il bilia ty ea a Seen; 
= [do not think the fluoroscope is as reliable in fhese XG ag 
skiagraph, provided that in the latter the time of ex 508 eel 
and the subject is a snitable one. T never have had A : 5 . i Correct 
Where the diagnosis was solely made by the aid 6B oe sag e 
by operation. . i =e 


Sill -stones fig 
January. L907. 


Oy. 
MM PTESS ig, di 
ids 


| Nidheg 


Skiq. 


ASCS OS is the 


this king 
anid Conlirmed 


I. PANCREAS. 


A On account of its peculiar anatomical situ 
Sagi recognized by an X-ray examination. 
to obtain a shadow of this Organ on 


ation, this organ cannot be 
In one instance T was able 
ally emaciated, and from the clin: 2 skiagram. The patient was tnusn: 
eee pale yn the clinical siens and Syinptoms, a diagnosis of 
= cinoma of the pancreas had been Inade, The pat lent ws pier dred a3 
usual, and subjected first to a flnoroseopie and then to x ieueraphle 
examination ; a very faint shadow was discoverable, superim nosed npon 
the one produced by the stomach. Since then, 1 have at frequent initer- 


Va Is j le F C Sm oer hat ree rc. * aa 
1 Z tried to make similar examinations on different subjects, but liave 
never succeeded in rey CCUS, | 


yea binge Or reproducing w at the Pry a, 
EsbLier satisiactory image of this iy oa ‘ oe teandea i 
stomach with air in order to allow as clear a field for this Near aS possi: 
ble. Tam of the opinion that this fair] Vv food reanit was ‘ine ee - * ae 
abnormal principle which is opaque to the rays, and Bite intire ee 
far has not been determined. 10SEC Tat 


CG. SPLEEN. 


bal This whee is easily shown in children by means of the flnorescent 
Sie In Acs the skiagraph only is satisfactory. The patient is bes! 
examined in the recumbent position, being slightly turned toward the lett 


'New York Medical Journal, January 20, 1900, 


} this organ. with the tube below or behind. In those who are 
~, itis hest to place the patient in the prone position with the pl 


: 6 
Ff 


andl 
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hy 


rede. The sensitive plate 18 placed in front of the bahient in the veeion ot 
baat On Of 


COrpilent, 
Tule ‘Te 
and the tube above. ‘sone | late beneath 
Just prior to the SPEAR ap the large intestine shonkd be distended 
withair. This procedure will serve to displace all of the adjacent oreans. 
nd at the same time permit the production of contrast between the 
lower edge of the spleen eno the neighboring light area produced ty 
fhese distended organs. The upper border is in relation with the 
diaphragm, and, in order to avoid the blurring of the image, the 
rays should he permitted to emanate rom the tube only diring inter: 
vals when the patient has ceased breathing. The sereen examination 
of the spleen in a child demonstrates the facet that the anterior border 


qoves slightly more than the posterior, as though this organ were turning 


on its long axis. 


II. Genito-Urinary System. 

The great strides made in surgery and surgical bacteriology within 
the past twenty years have effected a complete change in the conceptions, 
the prognoses, and the treatment of many surgical affections Neverthe- 
less, prior to Rontgen's discovery positive (hagnoses of many diseased 
eonditions were manifestly impossible. The trath of this statement gams 
added support in the genito-urinary field. Many of the pathological 
states of the kidney could be ascertained only by cutting down upon 
that organ, especially in suspected cases of caleuli, displaced kidney, 
hydronephrosis, pyonephrosis, etc., frequently forcing upon the surgeon 
| Hie serious embarrassment of operating upon some distant organ, ¥ oe 

Ss pain was experienced by the patient, the result of reflex WeriaAtion. : oe 
ie, A pee Toth tcinnen tae boon lent by this new ail in 
the same manner invaluable assistance has bet 4 icn and affeetions of 
the diagnoses, in many of the more obsenre discases and aber 
the ureters, the bladder, and the Be Hn chow on the negative 

: TwAacants sb litheult to Snow § | 5 
he shadows of the kidneys are most citi eeancs 
aie stiad kidney presents an added obstach in, the 
The affection of the kidney 


‘the skiagrapher is that ol 


‘The upper portion of the right 
aa superimposed shadow cist by the liver. 
) lon 


F. 

7. 
5 
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' 

s 
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a 
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s tiost frequently brought to the attent 
% suspected calculus. 


A. Ornpisnary MeTuops. oe: a 
A. Oxprxary M ora wii Decoee 


ani symptoms whieh not infre- 
| | Thus, Henry Morris, 
li in two-thirds at his 
distinguished 


Ae fF papal li 
It is common experience that a care of renal ca 
denced by a few of the classical signs be 
4 nently confuse the mind of the diagnosticr™. 
the eminent English surgeon, i | 
 Buspected cases, Brewer! mentions two i 
i) + aia, 


i Annals of Surgery, 


nnd renal elon 
atiees where 


May, [I. 
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Aare : ped” ‘stone. in rite: handy as cases of APPENdicitig 
a a * ne ae made the same error, the former Suspected 2 esq at 
eh atte itis, and the latter ovarian: disease. Jacobson ! Mentions a 

bs me ih “the differential diagnosis between incipient spinal Caries ang 

anal uli. : 
es i aa the discovery of the X-rays, the most advanced Studies jp 
Cake ay asTeobions were due to ureteral catheterization, Introduced by 
) . Kelly, of Baltimore, and to Harris’s invention of the Shere, 
rawing off separate urines from each kidney. The chief ej 

ala ds may be stated as follows : 
3 a General symptoms, chemical, macroscopic, and microscopic éXatina- 
tions of the urine with the addition of the centrifuge, percussion oyoy the 
ee ected side, the ureteral catheter and sound, inspection of the bladder 
and ureteral orifices, and the segregator. With the possible exception of 
=e the actual finding of a stone in the urine, we are not absolutely convinced 

[ . whether we are to deal with a nephritie calculus, if there is one or many, 

a ‘if it is in the ureter, or if one calculus is in the ureter and another jy 
the kidney. If upon exploration only one stone is found, it is not 
conclusive evidence that others are not present, either in the ureter or 
Sais ther part of the kidney. 
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TO6t: aie and Aeouate method thus far advanced for the 


' aed be renal ealenli is. by means of the X-rays. Chapius and 


: ’ar cs nd ate first ‘investigators to Buy, po calculi 






siructare - qd, UP rate: es, : or s piicsplintes, cant Siifiows: sl iehtly les 
OF? ne: to iy ess than, do. compact bones, As the kidney substance 
Snob so easily | eee by the rays a8 muscular tissue, it would 
ral to infer that the ne rative would show a lighter shadow than 
rent tissue whi ich is more penetrable by the rays. Dr. Mac: 
€ eo ASZOW, v ) ‘also 80 Ta ane early. and ‘successful investigations 0 
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- eee aed eae 
Swain, of Bristol, was the first to detect the different 
f different caleuli. His method of investi 
yn a Sensitive plate: he placed different ealeull 
exposing them em for periods of one, two, [0M 
Bae a - t io “<i l rise 
die early bserved that ‘the more ¢© 
Ae ti ve ‘the resulting shadow,’’ "and that the law firs: 
Own Dy pte tH AAR RE a a a 2 | teal 
laut f MET Was - trne of ¢ if tabu al 


of different calculi. 


a ey 
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ae their highest specific gravity, their createst 


z - 5, and their greatest density of shadow, the resnit diane 


8 attained ara 


orene GRAVITY. PERMEABILITY To THE Rave, 
ica. calcium. 1. Biliary. 
ie acid, 2. Uric acid. 
, $. Phosphatic, 
4. Calcium Oxalate, 


Desairy op SHADOW, 
1. Oxalate of calcium. 
2. Phosphatic. 

o Unie acid. 

+. Biliary, 


Dr. | Swain exposed one calculus of each type with a section of rib 
and a ca piece of kidney. An increased time of exposure produced a 
fe ainter shadow, 80 that at the end of the ‘‘ sixteenth minute,” the caleium 
= at on phosphatic ealculi, with a faint trace of rib, showed on the 

| The conclusions fanction from these experiments are that the 
shorter ey sures are better than long exposures, also that calcium 
oxal cat te 2 and the phosphatic calenli show most plainly. 

f the exposures are too prolonged, the less dense calenli will pro- 
di ice i Jno shadow: Likewise a calculus of uric acid gives a fainter shadow 
an the rib, and in an eight minute exposure much less of ashadow than 
if a 8) covered partially with kidney. Thus we conclude thata 

sulns 0} sof urie acid i is difficult of detection. 

i The 2 most accurate method is that advanced by Rontgen. The many 
errors made in the diagnosis or elimination of renal ealeuli were all due 

: 1 t , technic, to an incorrect development of the plate, or to an 
s interpretation of the negative. It is imperative to produce a 

skiagrau nt hat has detailed shadows of tissues less opaque than the least 
oD que Pel ou lus. 
By n as ns of the X-rays we are enabled to diagnose hypertrophy, 

phy, disp ac nent, tumors, hydronephrosis, pyonephrosis, and pene: 
ibseess, Hypertrophy isa condition which isalways unilateral, 

by co omiparinon with the kidney of the opposite side, is readily diag: 


only be 
above mentioned conditions, however, 4m 
ey nlent, when the exposure has 


dl negative has been properly 
in of the hypertrophied 
is irregular in any of 
@ from the cortical 
The most 





A te d in those subjects not too corp 
| cie itly long, and when the expose 
suit ly 
or ‘oduer ed by the developing process. The marg 
idne ‘iy : clear and sharp. If this sharp reared 
ond ith in 
rt, the examiner has found a neoplasm spring 
trea, A Atri yphy of the kidney is more difficult of diagnosis. 
u ans rad ben vis se is the existence of a calculus. fa occurrence 
: Displ: cement of the kidney is a common ae i by a com 
cing ind icated by a knowledge of its normal relations * ae 
irison 1 with | the shadow produced by the abnormal position. ditions 
ERE paces can also be diagnosticated by the rays: a a akan 
ble ; for ost, t results are found in patients of slight pe | 
ul has | been thoroughly evacuated. 
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hel BLECTRO-TI TERA Da | mere 1c 
1 eases caught in the above locations corresponds 
diameters, 30 being caught in the first isthmus 18 i Nat Nieoly j. 
inthe third. In the remaining cases, the locations wey ay 
P =. FS, 5 : a? erty 
On the left side of the ureter, but sometimes : 


sioniully noted a sharp, round. white «h« ON the vient + 
tonally noted a sharp, round, white shadow correspond) Ge, 
: PMI ty t] a: 

7 | 


a 


Find =. 
ici Piven Li if 


fo 
i 


\a 





Fis. 190.—Relil's apparatus for renal skingrphy, 


endl of the nrete hic : 
Hpi ea { - ners by the presence of a phiebolith, which 
bure, maintai . denarii ealeulus, Dr. Russell H. Boggs, of Iitts: 
= eieaan hat this shadow is dune to 2 sesamoid bone. 
sufficiently aioe ; 2 pontlon, believes that the fluoroseope is up 
the patiant sa A a Piscine for renal ealenli. We advises placing 
the head, Efforts WARIa sasha H, fice downward, with the arms above 
even to the axtent of Si ots mage _to make the Inmbar spine straight, 
should he placed Kai actke. is a beneath the abdomen. The tube 
the actual distance es a - aia 5 inches (15 em.) from the abdomen, 
the size of the patient "tl according to the conditions of the tube ant 
A new anuartae ec cle ne Dlaced upon the patient's back. 
apparatus for skiagraphing the renal region, devised ly Mr. 


DL idgtc eee rit uw 
Archives of the Rimtgen Ray, March, 1902. 
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diameter is placed close to the tube, anil 
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A, D. eet ap women Ogs- LO and 191), and ninnfactured by Harry 

W. Cox; tes o UE i sit anes with the MSe of compressors a is 

described Ls follows . The peat lenib 18 laid tpon the conch and anair cuahinn 

is placed under the part fo be radiographed. The plate is then placed on 
the patient's back and the lead base with the n pright arm is attached to it 
When the patient breathes the A AP Te 
lead base is raised, the arm 
moves the lever up “An Cnuses ib 
to make contact. 

This contact is merely a 
switeh introduced into the pri- 
mary circuit of the eoil, and 
consequently when if 15 closed 
the current is enabled to pass, 
and the tube finoresces, simul- 
taneously the clock shown in 
the illustrations records the 
length of the exposure. 

It is, therefore, obvious that 
the kidney—or any other part 
of the body—must always be in 
the SOL position whenever the 
tube fluoresces. 

Dr. Albers-Schonberg 
lieves that the technic in renal 
skiagraphy has not been sufh. 
ciently studied. Tard tubes, he 
neues, should not be used. The 
shadows thrown by the last ribs 
and the transverse process of the 
first lnmbar vertebrie are to he Fo. 181 
taken as guides. If nothing 1s per 
geen at the first attempt, it should not: be concluded tliat the restlt 8 
negative. The plate should be intensified, and allowed tO ury. a 
brings ont many shadow details, previously invisible. to obtain Be a 

effects the plate should be examined ata distance of 5 or 6 th a pet) 
‘Specks are seen, which may possibly be due to calculi, another exposure 





bye. 





Clock arrmngcmentand break of the sme, 


| 7 anv eqse of ob ib Seyi 
Should be made within three or four days. In any case ot donbb a sep) 


A lead pipe with an opening of 13 em. in 
and 50 em. from the plate, 60 as 
(Figs. 


‘Tate exposure shonld be made. 


to eut off the secondary rays and obtain a well-defined gree won 
‘oF me 1 ; 1 h i ae if Ta | My el ? “ 

u the corpulence of the patient, rel thi legrer al shone +. trom 22:10:30 
of the tube. The distance of the target from (he plate 2 | 

- inches (55 to 7% em, ). 
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The metho of examination of the Kidney hy 44 
organ is outside of the body duri ner operation ae a X-ray 
by the discoverer, Mr. Fenwiek.' 1] ti GOTtieES in D he WILY deg 
with the fluorescent screen after the organ las ete the Jj 


m, 4 
i 


‘hen 4, 
iis 


5 “ut | 1 re . = a *] ee - 
possible from the abdominal cavity. Tn some eases. }y, NOVO 5. far 5 
| ; 7 ~ * SCleen Gran} 
weetE ET 


due to insufficient length of the renal] vessels. An objeoe: ALE, 
= veC lon { 


SeTHOU of examination is that the Surgeon must necy Ail 
ry yy? = 1 te ute i ? - + 4 Br ae CSSat ' | 
in darkness for at least ten or fifteen minutes before h NY Peta 


- | nec s ll<s i = : LE Wil hg 
siecessfully perform a screen examinat Lon, tbe able ty 


} = \ oelcker mn A Lichtenberg * deserpihe il Process of 
Tha miner 4 ; STE ’ a hm tas Ve 
The ureter is cathetei zed, and the instrument js ac veka; 

ant Soe ae ie ; i a sat i ji 
pelvis, A 5 per cent. solution of a silver salt is then slow] 
‘iL ea f : r " : j 
through the catheter, 

ry ih ow sia aral Meee ety - Fase oe a 

| There are individual variations in the amount of fluid which 
elvis will tolerate: j sinstaneas « o dares ane 
DP t@: In one instance 4 e, ¢, fave rise to eolicky piling. } 
‘ i a | | 


lograp hy. 
[ | Les regal 
eet ey 





Ete arr. a rat L . : 
Pte. 192. —Com pression diaphragm of Albers-Schonberg, (Kny-Seheerer Co.) 


others o0 to G0 ¢. «& could be introduced. ‘fhe shadow cast by the ray 
will reveal any abnormality, such as a kinking. bendine. constriction. o 
dilatation of the ureter. cole peu" 

The authors employed the procedure in eleyen cases, ten belle 
women and one aman, In four of their cases, their efforts were unsilc 
cesstul. The operation is not very painful, but is more easily done altet 
an injection of morphia. ; 

I present the following as a few of my cases, showing the valll' 
of Skiagraphy in determining the presence of nephrit ie calenli : 

m the Medico-Chirargical Hospital in 1901, I examined a ¢as° 
Drs. Rodman and West, but found only an enlarged kidney. 


ior 


' The British Medical Journal, Oct, 16, 1897, 
*Minch, med. Woeh., Jan tary and October, 1906, 


4 In 1904, at the same hospital, Dr. 
bat posed case of appendicitis. 


The 


DISEASES OF THE ABDOMINAL, ORGANS ang 
operation confirmed the diagnosis. In 1900, at the Same hospital, T skia- 


ra hed Fl ease for lr. Elwood Kk. Kirby, varied. insted yy aT ealcuins I 
found a collection of pus; this was subsequently confirmed at operation 


Fria. 1@—The same, Patern-antenor View. 


For several years I made an annual examination of a patient, under 
the care of Dr. Ernest Laplace. The negative showed a calculus in the 


pelvis of the kidney, which was snbsequently removed. (1ig. 1a.) 
Tn a case under the care of Dr. Alfred Stengel, | found cA ealeulus in 
te pelvis of the kidney, that for three years OCCASTONCH am UT COASTy 


doll pain. Dr. Charles H. Frazier removed the stone at the University 


Hospital. | 
At the Philadelphia Hospital in L908, 


for Dr, J. B. Carnet, which was successfully removed, <a 
rnest Laplace operated for a Sn] 


eration the pain continued, and 
This wis 


[ skiagraphed a renal ealoulus 


After the op 

© three weeks later a skiagram revealed a caleulus in the gc 
. Fanoved, cen a patient at once recovered. 

: va BE. THe BLapper. 

i 7 __ Bramination for Caleuli,—'The as sian ‘ dor anid 

fora renal examination, and in aout “ithe vi ‘ont should be placed 


be emptied just prior to the exposure. nreferably WO, 
upon the table in (he ventral position. 


«ynired ia the Same 18 
winm should 


The plate, or 
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ie BLECTRO-THERAPRUTICS. 


weil protected, should be laid under the pelvis, ‘Thy. tabla 
that the head will be much lower than the feet, an ex Dedient: ¢ 
the calenilus as much above the pubis obs possible, flius rita: Oringt 
imposition of the shadows of the caleulus and the hone. one ST 
placed so that the rays will be parallel with the sacrum and panne ig 
il STON 
Hie negati oes Skiagrams produced with the patient Ivine poe ma City 
have been very satisfactory in my experience, especially so i, bac 
subjects, by placing the tube above the umbilicus. rR ale 
In Fig. 195 is shown the skiagram of a large vesiea| calenlus 
prominent Philadelphia hospital, the case was incorr set ly Hanns me 
an enlargement of the prostate. The patient became progressively : _ 
and 9s a victim of neurasthenia, he applied to the Nervous Deviattnen 
of the Medico-Chirurgical Hospital, 1901. Dr. Ellwood Rf, i He ae: 
gested the wisdom of an X-ray examination, when the large ealentus. han 


18 Nilteq by, 


shown, was found. The patient was operated upon and made 4 perfees 
recovery. 

Englisch” describes a total of 405 cases of caleuli in the urethra Or 

diverticulum. He classifies them in various froups, and discusses each 
in turn, The stones were in the membranous portion in 149 instances 
and in the bulbous urethra in 68 cases. 
Closure of the Bladder, as shoin Skiagraphically, — Leedham-Greey' 
found that, whether the bladder was fully distended or not, the outline 
of the organ was oval, not pyriform, and the urethra was sha rply cut 
off from the bladder without a suggestion of a bladder neck. There are 
reasons, therefore, for believing that the sphineter of the bladder plays 4 
more important part than Finger and Guyon eredit it with, and that 
under ordinary circumstances it is by this musele that the bladder is 
closed, whether distended or not. 


F. Prostatic Cancutt. 


B. Frank Lydston* reports that a farmer aged 34 was fallen upon by 
adore, and the perineum sustained asevere blow. Hmematuria followed, 
without obstruction of the urethra, and he was apparently well in 1? 
days. Six months later there was diffieulty in micturition «he passe! 
several small ecalenli, and has done so at intervals since. HKxaminatiot 
revealed an apparent caleulus at the bulbo-membranous junction, With 
enlargement of the prostate. Operation was advised, and through # pe" 
neal meision a caleulus Weighing 720 grains was remoyed from the p'* 
tate, _Lydston believes that, aga consequence of the traumatic strict’ * 
certain quantity of residual urine continually remained in the canal, 


Are. f. klin. Chin, Berlin, 1906, 
Sp ee ee en, TAOS, 7p. 743. 
, Archives of the Rontgen Ray, May, 1006, 





of Surgery, March, 1904, 
ney = oid | ipceel| 


Fro, 104,—Caloudus in the pelvis of the right k 


iclieys 





rcase of Dr. Laplace.) 





(C) Jeff Behary 2021 


ce 


| DISBASE Sk SOF THE ABDOMINAL ORGANS. $61 


aR AITIUC position followed, with the formation of 
Hi iL caused dilatation of the prostatic 








Pur calenli, The 
ucts, small seconda 

vere for into the latter, and one of these became enlarge 
ee a Bereleds: about which was deposited the Thaterial whieh 


raf 
Stricture of the urethr; 
times be detected by injecting bismuth solution and then taktie 


ail in the formation of the large stone, 
graph. (For biliary ealeuli, see chapter on The paihenate 


(Case af Dr. Kirby.) 


1h. —Vesical calculis 


Fra. 


y ~ | : rT tims Se, _ 
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ny APPLICATION IN THE SPECIAL RS 94 
wt om ‘ = eh Ey ca 
ae "| FLA 
"Ty a kh peed See s } 5 : 
RENE > ever exceeds 5 millimetres,—i. ¢., it is practically ag om. ... 
CHAPTER VI | oe rani is extremely simple. The Crookes tnhe jc Staal beat ae 
=f | | re Wen metres (95 inches) from the plate, with its cathode uipende ate 
+r Ti Le * pa ; "4 MI . Seri “4 ; fae i = Tye The u “ar 
APPLICATION IN THE SPECIALTIES: to the long axis of the upper brim of a normal pelvis, aera ee : 
: . , « ' aed wT, rvation. iinet igh . 
ie Obstetrics and Gynzcolopy. : 3 / ead following table Wis Compiled by Dr. Varnior from experit aan 
ORSTETRICS. | mt anil qeasurements with Ht dry pelvis, nel in it Will THe found tie snc 
a > oyee between the dimensions of the pelvis itself and the mdioerct, . 
IN radiographing the uterus and its eontents much, in ae ence be I Sell and the radiograph : 
encountered, as in this part of .the body the rays wil] have to seulty 1 + = ee nieces 5 ae | 
inany thicknesses of tissues; but, if the abdominal wall je .«., Denetrat, | : ot iced) ola es | ss RaDIOTYPE Lirynnescey 
= | e inal wall IS ot tor fai fai : — ———____._ 
fle ieee ye expected: Another obstacle 18, the refusal of the fee ‘' Int inches | mm. inches | mm. inch 
to remain in a constrained position for a sufficiently long time to.1. 0 i. verse diamete 122 — 4.803 | 125 — 4.90) | 4: 
the desired results. : 0 obtain ‘Maximum transverse diameter......) tes ha == 402) | +3 = +0118 
The distance of the sensitiv 4 Ant terior diameter (the only 
| if i e plate from the utern: fliers _ Antero-postertor diameter | ¥ | | 
2 : mk _ He MOVE Anite ¢ wy ceiR I a presenti.......) Dl +455 4 i 5 Lia 
of the foetus, and of the uterus itsel f and the ae aati ements . -  essure up to the present) i fi. 118 
the mother, are obstacles fo satisfactory eayte: A ements of = 4.045 a 4. 7tkt O01 
Vv. Hekeimetry; — A new process of pelvimetry devised by Dr. Hen; |  ‘Pransverse bi-ischiatic (the part) ae 3 a 
a rnier demands hrief attention, When 1, radiograph 3 7 er : tT : farthest from the plate yi ty RS ae ee Lh = 40 | rt ea i ib ay 
tai t TrAtan Arado ae Elia. > Soar eBe IS tO be ob. 
Sega Henle APPA es the X-ray tube at ch short distance nia Width of the first piece ot thie ao 1 on ado 
ff) aa: “aie radiographed, usually varying from 16 to 24. inches 10 to — ie ani | 
- : Ie hie result 1s that, since the radiographic nerative rairietacs . ‘Distance of theanterior and posterior oe Ber 
Fh Tat OWS OF thle object, the image obtained is om. oo eee 
what larger than the original | Be i WMAMNed 1s some- .—l oe are 
ra aR a ae 1, at least for all the parts o;} ey Transverse diameter of tho greater 
In direct contact with the sensitive plate LHe parts of the latter not ‘Transverse duimets i 9.949 | on == 9.842 
Tn order to surmount thi sdiffienliw. 1 | 
. ae “this difficulty, Dr. Varni | es 
Anteen pr ve pence - VaPnhier remove + SOUrCe q Ss aaa oie Bie 
of Rontgen Mitys to a distance sufficie fi; Se en his ee | ; the line A & (Fig. 196) taken asa base, he arranges i His 
cally the s: cient to permit them to behave practi: | ; Along the line . (Fig i Brite 
My The Same as if they were par ll cae a : cee PTAC ihe Hh nanitriotre (15.74 x 19.65 inch) sensitized plate. Phe dry 
come from a consider) Dara el. He has shown that fhe rays may frame a 40x50 centimetre ( Me ceo : ‘ant downwarnl) with 
eh ie onsiderable distance and the ordinary aan o iy fa : . pelvis is (len placed inl pronation (i, «,, with the front ' ny 3 ibs 
can be employed, . Y G“Oune anode tubes | Bee meee: Hoe anan CD and its antero-posterior diameter in 
With lot the line of crests resting upon © 1D) an 
fe A at COUOF 10 inches (95 em \ euneb «.. Ye if Stes ath Te 
Vibrator, he has been able, i ( | ae ey and provided with a Ducretet | Ve line ai i sey a a living person, it sufiices Co replace the 
ong ©) 1 an exposure of ten minnt | | In order to operate upon a living | : + ott 
of 10 AM peres at 26 volts, to obtai Ree ene With a current : ‘dry pelvis by the subject to be examined, who must lie so that the pelvis 
ve ; : } oe Setar ; airy pelve he ALL bgt] bie et : i 4 vee rite 
photographic plate sas H sro un the outlines of a dry pelvis upon a hy pelvis DY tn | y nes Ry using the data given. (he mens 
tube, and j © Placed at a distance of 25 metres from the Crookes Swilassume the same position, oyu. 

7 sot in an exposure of 20 minutes the same outlines we irs Fr | Tents may be accurately obtained. hy employing the 
ie ak Pate 30 metres distant lt oe catatl af outlines were obiines ) h: The patient ean be nmiacde more comfortable hy er ti ie 
istanees, |, bviahiio linea: eS MSHANY Detter not to resort to such , hae ) = Mea 4s atwe the tube under the table a 

ee Poet Oby lating long exposures, pee ‘author's tube-holder and table, pincing a hoes position ; often the 
de nae Of five metres the usual in van a. , haying the patient assume the cat a aaah haat vitation of the 
do not show any difference bet Sal listraments of measurement | Mea; delenburg position is useful. because of the gravis cw ERD 
object, and tho baaia cat yeas the dimensions exhibited by the | z Perineal Bree sae the diapliragt, thereby jrasenming © 
Anditon scnAR le eee, POR: Ordaninrcesipanaice Pe ato 8 ; abdominal contents towi vrs 
metres is sufficient, as shown in fle Fine Bisience of * ; _ obstruction to the rays. .vrame, with the tube in twe 
Varnier of a dry pelvis. The or Satie See mMeastrements by Dr.  -Contremoulins,' of Paris. tikes two skingrims, | , 
. error found 1s of the Sime nature anid | S ae =o: loote Meal le | id, a eontributest articly by 
dy | — fRouchard, “Trmité Radiologie sheets, P : 
..  * Bouchard, “im . 
a a 
Ay 
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, li erent positions, without disturbing the patient or alter; APPLICATION IN THE SPECIALTIES. 
of projection. The first negative is 


ct 
Le the 
tiken rel then Tete i Datta ; . 1 an i Lhe 
‘nl removed, ai : i yt e ye redraw n, their apices corresponding to the two positions of the 


westube. ‘The intersection of these cones js ; 
3 ne eo the pelvic inlet. am Index: of the position 
a g ereo-Skiagraphy of the pelvis is the best method to employ in 
pels is imetry ancl for the study of pelvi ite deformities. . : 
a “The data given in the above table are those used in the special radio- 
ori graphic department of the Bandeloeque clinic, founded by Prof. Pinard 
an d Dr. Varnier. 
3 A “illiams'’ SiS : "In order to determine the transverse (liameter of 
the p ssuperior brim of the pelvis, the following method has been devised 
et by ; me, by which the two halves of the pelvis are taken sep: arately, but 
ol ) the same photographic plate. The patient lies on her back on a 
a stre eteher, with the plate over the abdomen and the inlet of the pelvis 
abe out parallel with the plate. When the right side of the pelvis is being 
ti lec n, the left half of the plate is shielded by a sheet of lead placed 
ow fee the plate. The tube is placed by means of a plumb line as nearly 
ee directly under the right border of the superior brim of the 
1 the line of the pelvic axis—3 centimetres to the right of the 
If the tube is at least 60 em. from the plate, the distortion 
te Ie tictostaph will not be great. After the first exposure has been 
| a and the left side of the pelvis i is to be photographed, the sheet of 
ti is moved go as to cover the right half of the plate and the tube is 
ac ced immediately over the lett edge of the superior outlet of the pelvis, 
pe . to the left of the median line. Its proper position being es 
means of the plumb line, the photog ‘aphie plate 1s nol See 
exposure i js then made of this part, and, thus, a photograph ott eo wo 
sides of the brim of the pelvis is obtained. By this method a ES 
sane to the slanting direction of the rays falling on the pelvic cane 
nt . i s Hl 
hi » plate when only one €x posure is made for botl ra esi es i ae 
Fe tenon nec en atcie to none 
n the latter case.’ iis 


2. 
; = 
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; : Si a With the eee uterus the plate ‘oanmot be brought in conte 
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: ‘te readily after it has 
agra ie foetus may be produce edd qut | | 
a Bh ee: uterus. In ys06 Dr, Oliver (ise nose dl aes 
, Six weeks beyond term, Hi awoman aged 3) yeags. 


sity, bub the 
n ad le to radiograph the mass w ithin the abwtominal e pee ‘ 
b was is altogether unsuccessful. Operation proved Me | 


oval 
An c fetus. After its rem vi 
ain ov avis a 1 SAC, which contained a nine-months fie 


is poduced. Hanan 
ation a successful skiagram of the foetus was P readily and 


ye to-day quite a 
tus f development are tee ee. all be) Gne 
ess st "the older the fotus the better ill 
| ski king agram, A tracing of the snlien f so raph. 
rred to azine plate, Threads are captive and Surgery’ 870. 
Thiel tw ‘ones of projection | ” a 1 The Rontgen Rays itl Medicine and Su 





ne each distance the norm: al 
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Gracid Uterns.—I have been able to prodnee, in a few 
grams of gravid uteri. Dr. BE. P. Davis! states, that ne wales, 
showetl that if is possible to obtain an ontline of the iyi ‘sa It 
hody of the mother, notwithstanding the thickness Of the Gi soot 
distanee at whieh the Crookes tube is necessarily placed hom 3 
I made several stereo-skiagrams of pregnant women at Be 


in thie 
y ANd the 
10 lets 


phia Hospital for Dr, Davis, and the result was eminently sie Philad, 
Anatomical specimens of uteri, and their Poe ea 


, contents, pe 
body should occasion no difieulty. By varying the eury 
of exposure, it is undoubtedly possible to obtain a yee 
contents of the living womb. 

Drs. Henri Varnier and Ed, Pinard have diligently sj lie 
gravid uterus, both in the living and the dead, by means of t one a 
rays. In the case of a woman dying from uremia, th onl 


Moved froyy the 
ne ent ini] the tite 
aL Wiser] picture Of the 


fey 
e¥Y Were enabled ie 





EF 


ti. 197.—Atithor's homd rest for slereoscople work, 
show the head of a seven. 
second case, after death fro 


months’ fetus at the superior strait. In the 
, MN | | m of | | | hy 7 4 k 
to show the contour of t] 1 some form of lung disease, they were enablet 


! 1¢ tilerus, together with a par ‘he vertebral 
column of the contained fetus, Bether with a part of the vertebri 


_- Queirel and Acquavita? assort 
fem 1s demonstrable, at 
the determination of the 
tance in matters of medi 


eae! that the evolution of the osseous sys 
PEEING birth, by the skiagraphi, and hence 
age of the developing feetus assumes an impor 
co-legal interest, 


‘American Journal of the Medical Sciences Aface 
* Bouchard, “ Traité Radiologie Médic : poten aks p. 208 
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APPLICATION IN THE SPECIALTIES 
| | " a ik maT 

So far the X-rays live been of little practic 
ri Before long, however, correct diagnoses of y 


al value in EY need]. 


: Cr ee : 4 | : "il ArIONS t it io a i ee 
jormal positions of the uterus, diseases of tubes and ovaries ik a 
cil ee =F 5 i rs | 


undoubtedly be made by means of the Rontgen rays, At present 1 
shadows produced upon sensitive plates of the various conditions of re 
pelvic and abdominal a hata (except the bladder and prostate) are 
jnsuffictent in detail. Dr. Eden V. Delphey" says, that the main ise of 
“the X-rays in gynecology lies in the treatment of rialignant REE ann 
when # diagnosis is made sufficiently early, the neoplasin and often all 
the pelvic reproductive organs should be removed by surcical means. eo 
| as to get entirely beyond the malignant growth and prevent recurrence, 
| ‘When this can be done, the protuberant portion should he removed and 
the remainder snbjected to the influence of the Ronteen rays, 


: a 
pn Te 
‘ of 4A 








































I. Rhinology, Laryngology, and Otology. 


| £he X-rays are at present coming into use in affections of the nose, 
throat, and ear. 
RHINOLOGY, 


“A sereen examination of the nasal bones, when displaced, depressed, 
or fractured, is well illustrated by this means. If supports, as silver or 
‘aluminium splints, are placed under the depressed bones, their correct 
‘position may easily be ascertained bya sereen examination ; the same 
holds good for exostoses and foreign bodies. Abseesses of the antrum 
‘a nd frontal sinuses may be readily skiagraphed, and | find for these cases 
ot He conty (Figs. 197 and 198) most valuable. — an a 
Diseases of the frontal sinuses may be skiagraphed in le OCs 
frontal and lateral positions. The former is diffienlt, because of es 
‘th ickness of the skull. By this view we note on the plate the Steph 
‘br absence of these sinuses, also their size, shape, symmetry oF ales 
the number of septa, the presence of contained morbid pert ae : 
‘extent of the orbital and ethmoidal recesses. The skiagraph in (he fs 


position is easier of accomplishment, but ib fails to show the details above 


sntioned, beeause only one side is taken and therefore sn per 
‘ © but it shows clearly the efhmoidal and orbital Saas < fake 
rs henoidal. sinuses. Both views should always be sitiag Scant awl ent 
1a scope, or endodioseope, first deseribed by Dr was PSHE nose, 
lor examining the hard and soft tissues about the Domes © ihe 
and larynx, deserves mention. Dr. Macintyre writes pene tube out- 
fluorescent screen is placed inside of the mouth sah pee Acaaeaal 


ee es ih Hh, 
st Annals of Gyniecology and hansen’ Feb, | 
Glasgow Hospital Reports, 159) 306. 





































(C) Jeff Behary 2021 


























308 ELECTRO-THERAPRUTICS, 
salt and covered with aluminium, or tongue depressor COnSist; 
! a ae ae 5 4 é wwe atl ir 1 
Sot ee or eer cc Rien TE EDO Same WAY MAY be om), °°! tht 
placing the tube outside, Tam able to get an Image of thie ve- HIE ly 
otlier parts of the cavity of the nose, on the fluoresce; Scepy : mm ing 
=p t 7 - : 7 oh = i 4] r 
mouth, In the same way the roots of the teeth may, be spe, "AN tha 
= a y es i j * a, ti 
surzeon desires to examine the tissues externally,—j, ._ ie MT the | 
Lb aas th P = y 
: ls —— } 
ee are “x a | 
Pe Ra |S 1 
eeeed LE = is | 
ty — = = | ,7 le = 
Bee 2 El, = = 
4 eae a = & | 
a oF: 5 Bee 
ee = = ; 
227 aa 
Fan ae 
Z ig ae | 
£5555 E j 
a = = ij 
pea ae I | 
oe 2 o 
Bae4a8 ; 
ag eee ae 
oe ¥ 
: bee S53 
Een ae , rT eee | = oS gs . 
] “1G. 195.— AUTHOR'S HEAD Rest POR EKIAGHATIING DIAEASES OF TILE FRONTAL Sixisrs —Wil 7 ze: oe 5 
this davice, the patient is BAtCd and his head or face is apple) tothe board, ‘There are two inertle © = 3 = 4 o | 
Jogstashies nead rests, one on the vertex al the other under the ogel put : the chin is supports cl craw rest ~\ ia a z = \ 
- i. is a. plate-holder litied With na (mins peirent material, Into whieh the eeneitive plate rary be alld or 3 is a 27 
nsericd, it [a nlen Very convenient for storeomopic Work. Thin plate-holder can be ndljusted seconiing LP : oh. = j 
to the Angle re thie ite aiid) forehoned, Lai ahown ith the ECriIe, onal fastened at any f pole, Tf find thiaie ‘ ie i 3 a2 be i 
sidegree angle Is the beet position for the putiont, This angle ia formed by the glabelia Gi, the extet ra : a 4 
nal anililory Are, aril the anode of the Crookes tite, As the facial angle yaries in different imilvld a4 f E * | 
sin it 1a di ecard tir pul jest thie C11 hits mocord ingly, The rca elie Ha faelnl ane la, the more fi citi * = 3 Ss + ) 
cinta be the nngl9 between the bvtaraed fees ot Tae ancl thin lise af the ekull, of i ling commectiog He o. e 24 = 
alta tee neatis ad the glabelln, The more geute the fncinl nngle, the more obtus: shoud a 4 ig = 
i Hig angie formed by the tube, The X-mya should form as near a reht angle to the plate as polls ga : j 5 
ees erlang the shadow of the ovelpital bone, If the mys are direete! through the cervical mel . aE E 
the shadows of the vertebre will throw irregular shadows over the sinuses, 1 find that this fu a7 a2 
eitlefactory. : = a 
Taye through the neck,—we can place a small fluorescent screen au 
one side and remove the Crookes tube to 4 suitable distance. [By 
means I have been able to demonstrate the presence of foreign bodies 
and need hardly add that they are more easily photographed.” ! 
| ntonelooF 7% | . me te . Bs a | 
Monnier” is able to diagnose the etiological factors of a chron" I 
r Lids : | | | 2 J 
Archives Internat, de Laryngologie, November 3, 1908. 
| 
i ; 
} 
a ‘ ee a 
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the film. Diagrams of the teeth are printed upon both the », | | | 
lower surface of the card, and serve to indicate the POSibion tr oa PEE ang | i} | 
aluminium pointer must be turned laterally. Nich th | | 

“For radiographing the upper jaw the patient sits cree; With «a ¢ f ' | 
carrier in his mouth. The pointer Is turned to the POSibion i e: tn. \ : 
gram where the teeth of chief interest are located, and the + "© ig. i 


ae | eyes a ¥ tuba: i 4 
a Friedlander shield is brought into a position to speresbond eit i) | 


Gs | ; : setae 
position of the pointer. In other words, we have 


f the | 


| 
ad roa | i! oe | 


which points to the spot where the anticathode of the Batic Pa: ld) i | 

Se AE ed | ee 

placed, For the lower jaw, a film-carrier 1s turned downy. and ij ue | i | 
often be found desirable to tilt the patient’s head somewh ae | a hh | | = a | 


atl. in Ortler tin 
cause the indicator to point toa spot at which if is practicable 


the X-ray tube. It is hardly neeessary to add that, since the ee i | 
teeth are an inch behind the pivot of the indicator, the antic: ithode tye i\| 
be placed in corresponding relation to the pointer. i 
“The value of the film-carrier and indicator lies in the fact tha: | yi 
readily and securely holds the film in position, without placing the nN 
finger inside the patient's mouth. ‘The proper relation of tube and fily a 
are very readily acquired. The picture obtained gives an exact weasyre " | 
Of the length of the teeth, and, most important of all, the teeth of the i : 
whole side or front of the jaw may be shown on one film. By using an | 4 
unusually wide film, if is practicable to secure a picture of ¥ food i 
definition, of the teeth of both sides of the lower jaw, and also of the \ | 
incisor teeth, but the latter, of course, would be a confused overlap | aH 


ping mass. The radiograph of the upper jaw may show all the fron | 
| teeth, or, if taken at the side, all the a teeth and the antrum of 

Highmore. To get the wisdom-teeth, either npper or lower, the back ol 

the film must be held far back in the mouth, but this is less nn pleasant to 

the patient than the more usual way of pressing a small filmi against the | 


Loe] 





a ES dl ae h j - Pr } 
inside of the jaw far enough back for that purpose, The greater ease wy 
with which it is practicable to show the entire vertical width of the lower a 
jaw ts an additional advantage,” | 
OF iia peril tie t% 
Fig, 20.—Extna-(man Mernon iv 0 oie pete pene re eaten’ r ago holier may te 
‘ ' i which 6 BO Lore) Waa 
i “ling 14 - the onerator, The arrows iniiente the variable pre aoe rill the Ladl®e bolt (napeented 
Aa: Canrcal Applications. the ora The Uinetration depicts the sennve or pine) pom Mm honk and th 


: | | side) cheek resting on the plate, the Antted ine shows the path of the mys. 

Cnerupled Teeth,—An important condition coming under the denis! = 
care is the retention or non-ernption of a permanent tooth, owing te th" 
temporary tooth remaining in the alveolar socket, beyond the age ©! 
sidered normal. If the skiagram reveals the unernupted tooth to he 0 

| normal shape and so located as to permit of its eruption, the indication 

| is to remove the temporary tooth, Many cases of odontalgia amv 


doubtedly due to an tnerupted tooth ; in snch cases the etiologieal fel" 


may be revealed by the X-rays. (Figs. 201, 202, 20: f, 204, 205, 206. oT 
Neerasia of the Moxilla,—Neecrosis of the superior or ‘nferior mak bar) : 
| arn wee we itreels a » hie F i very pepe _ +a te a P olF ij vi 
bone can readily be shown by careful X-ray examinations. (Fig. 2" : 
a 
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weeny te alm awe 


i Wi —liweareren Cones Cowen Toorn.—The patient | 
Bi ah = UXERUFTED Trek Coan Toot (Case of Mf, H. Cryer. 


3 ‘ih walla aland orbital symptoms. 
Fis. 201.—0 SERUPTED TreTH.— with reflex nasal 
etuption of the w 


Malpealtion of the wisdom tooth in the lower right jaw ane delaye 


lslom tooth in the right upper jaw, the latter indicated by dotted litte 
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Fig. 28.—DELayeD Envrrios oF THe Urrer Cvsrmp Tootm —The bridge fs separ, 


ating the fire fs 
the lateral teeth on each side, 








Fig. 24 DELAYED ERUPTION OF THE Urren Cramp Toorm.—The temporary teeth aro fa ite, Une 
of the latter was removed, when the permanent cuspid tooth wan detecter, 





in fi girl of Td, The “iy pee 
of Drs. Cryer anid 


Flas, 205, 206.—Delnyed second bleuepid on both sides of the lower jy. 


ey the right slide of lower jaw, and the lower thie left slide Oi lower ja. (dba 
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Fis. 2. —Proerionors NECROSIS OF THE INFERIOR MAxInnaA.—Dottel aren shows the portion of hen 
removed, ((Caseof Dr, Urver, } 





il 


Seg aaa ALYROLAR ABSCESS OF THE Richt Cextran Ixcteon ‘Toorn,—Patlent, ee 
the gum, %- see comiition fora period of four years, having six sinuacs on the labial suriece” 
the tooth stick fevewtenl remnants of foreign body at the apex of the root, Dr, C. F. Honan remove 
ints abe eat central tncisor), and, after cleaning and filling, the tooth was reimplanted. Two s°*” 
; Mee Tetient remained abeolately well, and the tooth is giving good service, 
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DENTISTRY. 


a13 
A necrotic condit ion of the jaw, especially when ady 
phorus poisoning, gives the skiagram a ligelate 
the adjacent unaffected bone. In a few cases that have come tomy 
T have observed a peculiar condition,—yay (eco ae INS 2 My 

a ey es yeenety, 4 irregular arrangement 
of the teeth, failing to remain in the sockets, as Sern normally The lis i" 
area produced by necrosis is undoubtedly dne te . yee Ne ight 

E a r 7 ‘ ch has Tt ak decrease iyi Orerryy ic 
material, replaced partially by an inereased amount of inoreanic e 
Ina case, referred to me by Dr, Crver. the nationt mecca: rence path 
nd, ; : very The patient presented a swell- 
ing at the angle of the lower jaw, <A skiagraph showed the abs nee 

. eee ret eee | t (RIO ak eae : Ue ok ASE 
of true osseous tissue. “The part was curetted, and, three months | 
“ clinic aut the Philadelphia Hospital, the skiagram revealed 
tion of the osseous tissue, 

1 ke nkylosis of the Inferior Maxillary Articulation.—This nay be true or 
false, partial or complete, depending pon thie CSE, Pluoroscopic 
examinations in this condition are unsatisfactory, except for observing 
the movements of the lemporo-maxillary articulation. The skiagram is 
taken by the extra-oral method. A negative showing the affected joint 
in the early stages usually presents an irregularity of the a rhiculating 
cartilaginous surfaces. In true ankylosis, as when following a fracture 
involving a joint, the latter may be seen to be wholly obliterated. Tn 
false ankylosis, the joint is seen to be much eroded, the fibrous adhesions 
not being evident unless they have become partially infiltrated with 
inorganie salts. 

Fracture of the Inferior Maxillary Bone.—For this injury employ the 
methods before described. In fracture of the symphysis, the plate should 
he placed under the chin, the inferior maxilla being fully extended, in 
order that the rays may penetrate the injured part from above. Some 
prefer to place within the oral cavity a film, and have the rays pass 
from the outside, as employed for unerupted teeth. The progress of reparr 
in this fracture, as well as in others involving this bone, may be easily 
determined by frequent fluoroscopic examinations. 

Broken Tnstriaments.—Not infrequently a dentist, in his endeavor . 
fill the root canal, breaks au Lostrument, the fragment remaining rs 
the eavity. In his endeavor to remove the particle, le may cause. i - 
| as eand further im the cavity. An A-rny 
become lodged more tightly and further up » RA RCRA 

ick F Feet Te at SILLte » 1OP 1s 
examination will enable him to deci le pon oh Cours most suitable to 
early removal, ae | 

- F Lee = Re re eee “Y damoanstrate whether 

Ffool-Craneal Fillings.—An ASTLy CXAMIMALLON M ikl cle mone a dhgenecnst = 
i canal has been properly filled or not Such an examination afte the 

| 1 iS DOC Pra peers ~ aa help es 
ae ; et B < aceompligh much toward the prevention of 
filling of a root-canal would accomplish mn 
an alveolar abscess, | f sore 
ot Me an sar . = other fluid in the antrum of Highmore 

Abscess of the Antrum.—Pus or other ™ aattons, ‘Che x-rays 
may readily be sean by careful flnoroscopie EXAINIIATTOTS, vi x rc 
piieate ‘tly nracticable in diagnosticating varlous diseases OF | 
are eminently practicable im Gliguest'™ og Jocated with exactness, 


anced, a8 in phos- 
‘iT ared than is produced hy 


notice, 


hter, at 
id Tevenerni- 
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and the relations of the teeth to the antrum or abscesses 4}, 

clearly be demonstrated, also the position and Shape Rie inn May 
antrim, the presence of fluid or pus, ete., whieh = 
therein. 

Alveolar Abscess.—Dead pulp in a tooth indicates 
linnity of the pericemental membrane at the apex of the roo 
or less absorption of the adjacent osseous tissue, and oceasionn| 
roots In long-standing cases. In the majority of instances Beh: | 
is due to imperfect treatment, but in many cases the Canal of the 
so narrow and irregular as to make it almost impossible | 
or cavity to the apex. When a case presents symptoms of 1 Dericeme 
inflammation and the history is uncertain, the most rational “ier 
is first to skiagraph the field, thus ascertaining the exact locatiny Bt 
extent of the lesion and often its cause. (Fig. 208, ) 
| Tumors, such as sarcomata or carcinomata, that frequently devel, 
in the antrum, can in some cases be demonstrated by careful X- : vat 
nations, 4A cavity that is free from pus, blood, other fluid, or bimoars 
shows a clearer and more sharply defined shadow than where one of the 
conditions just named is present. 

Orthodontia.—In deformities of the jaws due to or associated with 
unerupted teeth, the dental skiagrapher can ascertain with ore 
ness the size, shape, and position of the teeth within the bones. 

_Oecasionally the dentist is called ipon to regulate teeth, and before 
so doing it is advisable for him to know the exact position of the roots 
and also to what extent the tooth canals are closed. If the apex of the 
root is nob fully developed, the teeth ean be regulated more rapidly 
and without danger of destroying the pulp. 
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‘made it possible to look beneath the tissues of the hum 


‘duty in this case to be the first, if you please to 80 
ting in evidence a process known and acknow 
 Beience,’" 







CHAPTER Vit 
THE RONTGEN RAYS IN FOREN 


SLO MEDICINE. 


I, The Legal Status of the X-Ray. 
A. ADMISSIBILITY IN Various Srares. 


EVER since Prot. Kontgen’s immortal discovery has heen applied as 
a diagnostic agent in medicine and surgery, the legal status of the X-ray 
has been argued, denounced, and defended by attorneys the world over, 
It seems most fitting: to quote a few lines from the comprehensi ve contri: 
bution of the Hon. W. W. Goodrich, Presiding Justice, 4 ppellate Divi- 
sion of the Supreme Court of the State of New York.' second judicial 
department. 

“The general rule with regard to ordinary photographs has long been 
that, wherever the person or thing would under general rules be relevant 
if produced in court, or the jury would be permitted to see it if conven- 
ient, a photograph of such person or thing, if properly authenticated, is 
admissible when the original cannot be seen. Whenever the jury are 
likely to be materially aided by the opinions, on matters of fact, of per- 
sons specially qualified, they should have them, and, for the purpose of 
illustrating and making clear the testimony of medical and surgical 
experts, photographs taken by the Rontgen or X-ray process have been 
admitted as evidence in the courts of several of the states. A reference 
to these cases will show the present status of the law upon the subject, 
The first case in which the question arose in this country is unreported, 
but there isa summary of it in the Chicago Legal News. Ib was decided 
in Colorado, in 1896, and, in admitting the A-riy photograph, the learned 
Judge Lefevre said: * During the last deeade at Lenst no Scene’ has 
made such mighty strides forward as surgery. It 1s eminently a ei 
tific profession, alike interesting to the learned and unlearned, Tt makes 
use of all science and learning. It has heen of inestimable yalne to se a 
kind. Tt must not be said of the law that it is wedded to precedent ; 
that ib will not lend a helping hand. Rather, let the courts throw open 


- . - See gee eo. ee hts \Lodern science Las 
thi r to all well-considered scientific discoveries. 
the door to all vn body, and hits 
1 r : Pa | ll , q Perak “4 (eid , il i a] leave it tia Low Out 
$407 ooerary in telling of the hidden mysteries. We bi a 
aided surgery in telling ot f sonaider it, In admit 


ledged as a determinate 


»hiicoret Lear ise 
Probably the leading case in this country on cs sah tt a eee 
CUSSiOn is that of Bruce vs. Beall (99 Tenn. 303), pcos! 


' Brooklyn Medical Journal, December, 1%. ny 
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1s97. Judge Beard, writing for the Court, said: ‘Jy, the pr, 

the trial, one Dr, Galtman was Introduced as a Witness, and he ag of 

mitted to submit to the jury an A-ray photograph, taken py him ae 

Ing the overlapping bones of one of the plaintiff's lows, ata Reta | Slow. 

1h was broken by this fall. This was objected to by the defo, Where 

counsel, This pieture was taken by the witness, who was a niet 
surgeon, not only familiar with fractures, but with the new Midinterc nn 
process by which this particular impression was secured, [Tp a wing 
that this photograph accurately represented the condition of the } pie 
the point of the fracture in question, and, as a fact, that by the me at 

X-rays le was enabled to see the broken and overlapping bones Any i 
own eyes, exactly as if, stripped of the skin and tissues. they is 
uncovered to the sight. We might, if we so desired, rest: our ericlinss. 
on the general character of the exception taken to this test iio ; a pls 
prefer to place it on the ground that, verified as was this picture. » 
was altogether competent for the purpose for which it was offerce ore 
as this process is, experiments made by scientific men, as s] (own hy ; | bE 
record, have demonstrated its power to reveal to the natural vn a 
entire structure of the human body, and that its various parts oe 
photographed, as its exterior surface has heen, and now is.”’ 

_ It is the opinion of some of the judges of Massachusetts. thai X-ray 
P HOME aD Ue are not adinissible as evidence, contending that 3 coli 
co truths they cannot be regarded as acenrate, No one ean DOSi- 
lively GtCest to the absolute correctness of the reproduction. The truth. 
fulness cl the photograph 18 a matter of reasoning, In the Philadelphia 
Boe ; y itbexpert in the work ; the same ruling is in force 
in the English courts. In Nebraska, the courts of final jurisdiction main 
bel tliat skiagrams must be taken by competent persons, who must be 
able authoritatively and indisputably to assert, that the Ap Perances 
shown are accurate representations of the part. 
| oe se malpractice suit, Carlson vs. Benton, ina Nebraska court, it was 
+ ee or ae judge cunt it skiagram could be introduced as evidence, 
Beats neta fact that the skiagr apher was not experienced in this special 
field of work. 

___ in this case, an X-ray photograph of an injured leg, taken after the 
yury had been treated by the defendant, was offered in evidence. ‘The 
ane ntradicted festitmony of three surgeons left no room for a difference 
of UN as to the icenracy of the photograph, the court maintaining 
that to exclude, under such circumstances, the skiagram as evidence, 0! 
the ground that a sufficient foundation had not been laid, was an abuse 
of discretion. 

wr In medico-legal cases the X-rays are of inestimable value to the pliy- 
Sician Or surgeon in sustaining a diagnosis, to the patient who 1s instt 
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tuting the suit, and, lastly, and probably most important, to the judge 
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obtained by the examination. 


_ OF another X-ray expert, to verify the fiets observed: 
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ee ee | 
and jury, to whom medical terms and expressiong ara ar 
nointelligible, A skiacram of cron definition? .. often 80 wholly 
interpreted by the average layman, and it will often | ea be fairly well 
determining whether a case should be compromised Rae hes aed i 

The courts are always disposed to permit an a ivr ose oi scRUrm 
methods that will elucidate the intricate (jest ici cane oi sidleet ls 
ment, Jn certain tribunals, where the skiagraty e SRGReING Sy Jnug: 
fluoroscopic examinations in the presence of the judve Bee aici 
permitted, and the knowledge gained therefrom is counted = sa yes 

The physician or Surgeon (and this applies me ret paps 
beginner) should always be enarded in expressing Dae eect 
to the results that may be expected, after a diffientt fracture, such ; she 
involving the elbow, or the hkelihood of the absence of senor tee 
fractured clavicle, or the prevention of limping after fracture of the 
femur, etc. In any case where serious deformity and inconvenience tay 
or may not result, that physician is wisest who ventures only the truth 
explaining the probable results and informing the sniferer anil ie 
friends that he will do the very best he can under the CIrCIMstances, 
In those cases where one is quite sure of a correct, diagnosis, and the plan 
of treatment is the one customari ly followed, a prognosis may be given 
with a reasonable degree of certainty. All prognoses Taay be rendered 
slightly more favorable when the general condition of the patient is 
food and there is an absenee of any complicating conditions. 

In certain cases, the lines of treatment pursued may be perfectly 
proper, but if the patient is subject to the misfortune of having other 
maladies, as epileptic seizures, he may, by falling, eanse a displacement 
of a properly reduced fracture, in which case the attending physician or 


surgeon is, of course, nob held responsible, 


B. TECHNIC OF ADEDICO—-LEGAL SKIAGRAPHY. 


The technic in these cases demands special care, so that the negative 
Shall be sharp and elear, Tt is not only advisable, but admissible in 
many of the courts, to have a detailed history of the ease jotted down, 
the health of the patient prior to the injury, the time and the manner 
in which the aceident occurred, and the method of treatment pursued ; 
#8 well as the character and location of any marks on the patients 
hody, the length of time that they remained, ete. 

The condition of the heart, lungs, and other organs 
necident must not be overlooked. First, the patient should De Tash Care 
fully examined ina darkened room hy nein of & SCPeen oF Ho rosenpe, 


; ; a. | rar bern 4 oT warn lt 
Gn such a manner that he and his attendants may not observe th | 
The examiner should never be alone when 
Wysiciin OF SLO, 


The information 


after the 


@xamining the patient, but should preferably have & | 
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err 
———s gompound, its location, ete. When the bones are in perfect 


gallus formation will be hastened. Massage will also fiicilitate 2 tion, 
tion. ‘Tt will be seen from the foregoing that it is not ajw 


» uf 
iw 


=a 


tts Pradip. 
LYS, Casy in 






| ae predict how long it will be before callns will be strong CNOUEH to « 
a i =i port the parts, but by skilful X-ray examinations the amount and de ee 
a ' ~~ |! 


of the callus may be determined. ree 
Bars: 3, Another question often asked is, ‘*Is the fracture united oy), 5. 
ns The answer to this question will depend por the nee, feneral heath 
local complications, and mode of treatment employed. By pressing isc 
| the bones and at the same time viewing through the Huorescane, ED 
a ¢an tell definitely whether union is firm, and by means of the sk iagraph 
we can tell the amount of callus. : 
4, In eases of deformity, we may be confronted by the quesijny, 
“Was this deformity avoidable or not?’’ The avoidable cases are tog, 
: resulting from an incorrect diagnosis on the part of the surgeon, op ay 
yi improper line of treatment. The unavoidable cases are those of ol] ique 
a fracture where the over-riding of the bones cannot be prevented ; extra. 
~ or intra-capsular fracture of the head of the femur in the aged, where 
shortening is inevitable; in compound comminnted fractures, where jj 
> is necessary to wire the ends of the bones, resulting in shortening ; and 
|, in intra-articular fractures often terminating in ankylosis of the joint. 
Functional disability and the degree of visible deformity do not 
bear any definite relation to each other, as the deformity may be great, 
but the patient nevertheless have good use of the part, and vice versi. 
i [t is sometimes necessary for purposes of identification to reveal the 
age of the patient or of the dead body, or to tell the age of a female 
child, a8 in cases of rape, ete. 
A Advantage is taken of the fact that the epiphyses of the various bones 
= are known to ossify at different ages, and by making X-ray examinations 
b of the bones, and knowing at what period ossification takes place, 0m 
a approximate estimate of the age of the individual may be determined. 
. The age of a foetus ean also be discovered by this means. The hydro 
static test for the determination of still-born infants may be corroborated 
by the X-rays, as the lungs will appear opaque if they have never bee! 
nflated, whereas if the infant has been viable for some time, they Wil) 
present more transparency, Asan evidence of the existence of deal hh. 
the X-rays play an important part. After death, the pulsation of the 
eart is invisible and the organ presents a sharp outline. This! 
nfort those who are in constant terror of premature burial. 4 
William White, Chairman of the Medic” 
cam Surgical Association, sent a eireult' 
plies to the following questo" 
Bi MARA a Sey ub ‘elat onship of the X-rays: bs 
Have you found skiagraphy reliable in the diagnosis 0! 
ures attended with 50. of surrounding tissues 
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” ing to one or the other of these classes, ¢] 


is .. 2, Have you any reliable cases of reco 
, the base of the skull? (4) Fracture or dislocation 
_ (¢) Fracture of the sternum, scapuia, clavicle, 


THE RONTGEN RAYS IN 


FORENSIC MEDICINE 


Bs. ne | dS 
7 satistnctory palpation of the fragments js Impossible? a 
about joints? (2) Epiphyseal SCPATALIONS T (yf) Fractnr : 
‘the femur? (¢) Ununited fractures? [fin Ass sh 
it skiagraph we 


) Fractures 
of the neck 
aes belong. 
48 Thisleading, we 
and the clinical history of 


Enition of (a) fracture of 

of the vertebra 

cman | | Or pelvis 

Me 3. Do you know any of the cases in whith the testimony of the 
skiagraph in cases of Supposed foreign bodies in tissues, or of tumors. 

gall stones or kidney stones, has led to ineffective or mhistakar 
operation aT 

G The conclusions arrived at are succinetly stated as follows + “The 

routine employment of the X-rays in cases of fracture is not at present 
of sufficient definite advantage to justify the teaching that it should be 

| used in every ease. If the surgeon is in doubt as to his diagnosis, he 
should make mse of this, as of every other available means, to add to his 

” denowledge of the ease, but even then he should not forget the crave 
“ yossibilities of misinterpretation, 

' & Phere is evidence that in competent hands plates may be made that 
will fail to reveal the presence of existing fractures or will appear to show 
a fracture that does not exist. 

| ia oh In the regions of the base of the skull, the spine, the pelvis, and 

~ the hips, the X-ray results have not as yet been thoroughly sabishictory, 

alt hough good skiagraphs lave been made of lesions in the last three 

Jocalities. On account of the rarity of such skiagraphs of these parts, 


Dacrt 
oar 


“special caution should be observed, when they are affected, in basing 


, 


upon X-ray testimony any important diagnosis or line of treatment. 


i 





“As to questions of deformity, skiagraphs alone, sl is ee 
an ical interpretation, are generally mseless aun frequently iy il an 
. ‘The appearance of deformity may be produced 11 any normal bore, aie 
existing deformity may be grossly exaggerated. .» 
% Baonuh TSS deformity a Nels a : ial afi recent fraehires between (ists 
Tt is not possible to distinguish after recen® hich will go 
Sia aa perfectly satisfactory callus lias formed and cases which Cae 
Fai 9 non-union. ~ Neither ean fibrous union be arcane : wre ig 
Ue eee wis 5 alka an . vel been ceposi 
by eallus in whieh lime-salts Bay Gene <a of the X-rays in these cases 
‘abundant evidence to show that the use of the » seria anneal ot 
‘should be re 1 led as merely ihe adjunct to other sargies a 
a an Thai , ae ecially fallible. ae ¥ } ajority 
ee rem. heed = i X-ray burns seems to sliow that, i. eee 1s 
) The evidence Be | x | ‘aly preventable, The essantin! © i ‘i 
of cases, they are easily and certainly | rw, when the strange suscepul 
hep tanta Soha aaa at unlikely, When (he eee ney 
still a matter of dispute, It seems ra a ee) number of eases 
oe eum Hike PCy Ae Saal " P Tepe vs 
bilities due to idiosynerasy are remembe ’ alla to this form of injury 
it may nake a given individual especial) Hable! 
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‘Ta the recomnition of foreign bodies the skingraph {a of the ve 
gonitest value; in thoir localization it has occasionally thited, tie 9.0 
takes recorded in the former case shomld CAB) hive Bow OV ot ed a 
the latter they are hecoming Tess and less frequent, and by the omploy. 
ment of aecunate mathematical methods ean probably in time pe an 


In the meanwhile, however, the surgeon who thises any HU POrban 


nated. | 
bh foreign body buried in the 


operation on the lecalization ot 
ahonid remember the possibility of error that still exists, 

id It his pial eran ied wore | Wi hile ii LLCS THY bor ae (eau cif thie situiut) 

CECT ny 


from a strictly legal stand-point, ns different states and differen) 


vary 1 their Interpretation cl thie Liaw 
tliat nner many differing Circumstances the skigerrinh will UnLOm tte] 


i ISS] jdt 


rT : ah ci avai i 
The evidence show x OW ny gp 


be a fretor in medico-legal cases, 

‘The teclinicalities of its production, the manipulation of the appa: 
mitns. ete, are alrendy in the hands of specialists, amd with that snhjact 
alsa it ins not seemed worth while to deal. Tt is carnest)y recommended 
that the surgeon shionld so fanviliarize [1 if owith the ApPPCaranes of 
Bkiagraphs, with their distortions, with the relutive valnes of their 
shadows anid onttines, as to be himself the judge of their teachings, and 
nob depend upon the interpretation of others, who may lack the wide 
experience with surgical injury and disease necessary for the corrpet 
reading of these pictures.”’ ' 

With the exception of the statements that skiagraums of fracture of 
tie base of the skull are unsatisfactory, and that the detection of eallus 
formation and fibrous union in recent fractur ol always possible 
there are few, if any, surreons who to-dy Orse ANY such 
concinsions, More exact methods of study aul etation of ner. 
fives, and preater refinements in the necessary ive made X-ray 
examinations and applications invaluable sids j ne surgery, 
The very men who in 1899 ascribed doubtti the X-rays are 
to-day its stanchest Supporters: indeed the jude: ry will frown 
pon ah practitioner for neclicence who has failed ta: | himaell of thn 
most precise and scientific method in any eas ubtful diagnosis, 


Where, through its agency, practical resnlis micht have been procured, 


Il. The Physician's Responsibility in Cases of X Ray Burns. 


Cray burns are divided into two erent classes: Those produced 
during a examination far diagnostic purposes and these broneht abou 
by irradiation for therapeusis, shiortly after the discovery of the ‘IVS, 
the se of this agent 10 disenosis Was not bri firrecy te ntl followed Th a (ler: 


Matlitis, the res ae iP | r 
itis, the resnit of Inadequate apparatus, fewer refinements in tech mic, 


and limited axvnas aii 
; once oxy Pence in the application of the new Agent. ut in 
ap oy these Val latis fac iis, bhie mos! success. the most ask ied, and 
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lished roles laid His 
= : : ri trent. Al Ham | 
This subject is best treated of ye eee 


gpeciilish who follows the papa) 
and by experience, is taking thy Ms Howat by his pomifrdire, 
mje 5 catia? ae CONT, 
eases vi herein dnmacces lave been asked iy ees o the TOOPE Linportant 
lessness, neg IBETICE, OF INCOMpeteney npon the w apHainant, Urging cope. 
Ma sath against Dr. Samuel Lloyd, of the yon sf ul radiologist, 
Ie Post-Gradnste Hospital, 
F ; als ee radiographs Were 
complained of an X-ray born prior to the operatic 3 water ths patient 
closed an appendicitis af atk ‘wlvaneod type ? mi The Operon cls: 
Oe Mt STL Was to. recaver 
, n of the defence was that 
preparation for the operation for appehaiaae Pen ses ae antiseptic 
The case, however, never came to trial, yee ne from: the Tay, 
= stead pee Dr. Frank Boyd? was made the defendant in 
damage suit for producing a severe dermatitis with the Tavs, the oi 
vA As Ht At ea neient understand ine of the rars Hi mi ee ae 
ci] then CMMOVMenh The yerdict rendered was in thane ate 
peers | ¢ court holding that in this, asin other eases the phytate 
se BROIL = fap 7 ordinary skill ariel juidement, placing the ear a 
the same footin: IS Chloroform MES hes, 7 so 
Pi bit of Flenslin ve, Wheaton, the Supreme Court of ALinnesoth, 
Fa sh ton fo weatigees and niles i 
one of ordi) Mire and prodence Raine i ae a. Hse ey 
MONTE) e judge ri marked that 56 ap f wae ee aw pele a 
Tees nO: ombt Mat the rule applicable to 
Pech Sk Peniped Of pliysicians toward their patients in other 
CASES Typo ie lit rule was stated in Martin e, Courtney, 87 Minn, 197, 
inthe following language: “The legal obligation of the physician to his 
patient, where his conduct is questioned in an action of this character, 
demands of him no more than the exercise of such reasonable eare ani 
BKill as is usually riven by physicians and sirgeons in good standing.” 
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250,000 damages for the “burn? Phe contentio 
the dermatitis from which the plaintiff suite 


Havering that corelessness was larcrely the CASE 


The plaintiff testified that the exposure of his person fo the rays was: y | 
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ELECTRO-THERAPEUTICS, 


earbolie acid, ete,, while experience has shown that: st rong meng, 
injurious in such cases, and that X-ray burns should be treatan Are 
exceptional mildness. With 
In France, a trial heard before the Civil Tribunal of the 
March 8, 1901, resulted in heavy damages for injury followin | 
eation of the X-rays." In delivering judgment the court fonna | 
Madame Macquaire suffered from osteitis of the femur, and was yy. that 
to Dr. Renault for an X-ray examination. Three exposures wer, 
the first lasted forty minutes, the second, which oceurred eight day. latap 
consumed forty-five minutes, and the third, which was given fj ftoon ee 
subsequently, occupied a duration of one hour and a quarter, 4 slivh 
erythema was noticed before the third sitting. The three exposures 
which gave a negative diagnosis, were followed by a deep burn of the 
abdonien that necessitated treatment for two years. A scientific report 
of the case was presented to the court by Professor Brouardel. who 
stated that the operator’s apparatus, which at one time was efficien; 
had outlived its usefulness, and that he had given too long an ex posure, 

The curt, commenting upon the defective methods employed, 

observed that the defendant was called in not as a medical man. but 
as an electrical specialist, but that, nevertheless, his medical title jai 
gained the contidence of his patients. A too long exposure was certainly 
one cause of the accident. The third exposure of an hour and a quarter 
was inexcusable, in yiew of the fact that the tissues had already been 
injured by a previous exposure a little over half that time. The con. 
elnsion of the court was that Dr. Renault had committed a erave 
professional error, and he was ordered to pay 5000 franes damages. 

The suit against Professor Hoffa, of Berlin, the famous Orthio- 
pedist, became widely known not only because of the prominence of the 
defendant, but more so for the complicated etiology of the injury. 

The patient suffered from ankylosis of his hip, presumably alter 
coxitis, for which he was treated by the hontgen rays under the super- 
vision of an X-ray specialist, Altogether he was exposed six times. 
No change for the better occurring, the patient consulted Professor 
Hoffa, who advised a diagnostic exposure in order to ascertain the con: 
dition of the hip-joint. The distance of the tube from the abdominal 
integument was 30 cm., the length of exposure twenty-five minutes. 
Ten days later extensive dermatitis set in, which caused the patient 
brig charges of criminal negligence in the treatment. Professor Hoff, 
ae detence, claimed that the exposure was made according to the pri 
ciples adopted by the medical profession, and that furthermore the sens 
fiveness of the skin was increased by the previous irradiations. The 
district attorney, after having ealled upon an expert, who sustained 
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defendants stated that they had not studied the properties of the 1 
administered them from a therapeuti¢e point of view. 
4 verdict for the defendants. 
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burned his patient, even in ieee 
would not have heey exposed | fo: PienBaGs cone Irvit; 

We may safely expect that demise fc eee 
eaused during diagnostic exposures, will ae 
quent. But with the empl ment of the secs a 
burns have now become a rather common acca “ therapeutic PUT pone, 
suits were brought against physicians on thre ! aul In sever 
the necessary means of protection - es 


Means. Fotfa «a 
5; Hoffa wonld not have 


lion, hecanse he 


fin Diao. 
Rontgen-ray burns, 


© Tre and tore infre- 


) wl instances 
. they did not use 
character of the diseases demanded ASG Ga KG hake 
had to be contended with. This fact filone fn Rie 3 Of ff 
pertidions nature of the suits. W here cosmetic ot derations doe ce 
concerned, such heroie therapy is injudieious.: 
| 2 eee sullering tnuch distress? in the early stage of locomotor atayic 
was sent by his physician to a firm of chemists for treatment “ith Oke 
X-rays. The rays WETC applied ten or eleven times and the riyetetan 
was never present. The man who adlininistered the | | 
the patient during the sitting, The machine emitt 
onee or twice pave the patient a shock, but being quite ignorant he made 
no complaint to his physician, His feet began to blister, for weeks 
lie suffered greatly, and his screams were such thai ronizers: Jefy (the 
house. Eventually, the soles sloughed off and he became unable to 
walk. He brought an aetion for damiuges Against the firm. Mr. Chis 
holm Williams, superintendent of the X-ray department of the West 
London Hospital, was called as a witness, He said that it was evident 
that the plaintiff had been placed too near the instrument—12 or 18 inches 
being the proper distance, not 2 or 3. In eross-examination he admitted 
that the use of the X-rays isa recent innovation, and that even physicians 
are burned at times. The plaintiffs physician said that he had never 
administered the rays, and that le had only studied the subject from 
hooks, He said that he thoroughly trusted the defendants, who had 
often administered the treatment for him, merely telling them the part 
to which the rays were to be applied, Wor the defence it was urEed 
that the defendants were not liable for mistakes of the physician. Wit 
nesses were called to show that it is essential that a plivsician should te 


prese ent as well as the Person who mdmiunsters the treatment he 
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_Pestruction of the procreative 


Medico-leqal Aspect of X-ray Sterility, ace 
Medico-legal Aspect of X-ray Rintyen rays may perhaps 

f i a shes Slee eae | wrth | LS pHact aft Accidents 
1Qnoted from an interesting article on“ Phi a kann VWedlicine, April 16, 
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eansed by the Réntgen Rays," by Carl Beck, M-1). 


Protessor Hoffa, dismissed the claim. 1K 
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prove af frequent occurrence if the nse of the apparatus bey sun bods 
everybody continues to be permitted, The matter was broueht ' ae 

Henneearl al, the Rontgen hay (Congress recently held Li Der) jp i 
advocated legislation restricting to physicians the use of the rays, 1 He 







a ele a FT| lin _ :: Ps hus 
beings, arguing that 1b would be difficalfito punish laymen int), su LRT J [| 
a = i [ear ee ate : re 4 “wpe «e ‘ eK "yj ven fr, ree ory ; 

Hee ee ee Te teeter Le His contention RADIOTHERAPY, RADIUM, AND prororen 

and, on motion of Dr, Becher, of Berlin, « resolution was adopted Calli | | MA HERARY. 
, ;. e : . en ELD jar ne 

npon plivsiciins To employ only medical men in X-ray work. nendite —————— 

legislation on the subject. : : ; Pie mvitlnable services rendered by X-ravs in niLIMarO Ue aireak 
4A committee was recently appointed by the Paris Académie a notably in epithelioma and other cutaneons less epee nas ‘affections, 
a ‘ : nae Ee 4 rex ih MS. ATS too well knaw 

Médecine to report on the question whether the medical use of the " fo need elaboration. The action of the rel Known 


1 
lant 


gen rays should be restricted. They emphatically advocate that j), 
medical application of the Rontgen rays should be legally restricted 


PVs Upon Malignant disease 
prokession less promise of marked 
In tuberculosis, lenkemina 


of the deeper structures offers to the 
food than in the superficial variety. 















= q ai = Ln) fpe oa et eo ee yet gagel =| Py Pre = - anid in 
duly qualified persons, Their conclusions are based on the established | a eee stdin oF systemic nature, time alone will be the deter 
Sher ‘ - a : } BN fs ) imine factor, oS assert . WY tt omeint - : 
facts that the medical use of the Rontgen rays may lead to serious acc; A oe | : =a cae without proofs must weaken any statement, 
. F > ; | , e following portion of the work is devoted ta i incre 
dents, and that certain practices may prove a social danger, while, oy 7 this ant ee Sanat ats eas 38 devoted to the therapeutic action 
ri. =o J . | Ther, s Ines, 1s d iiq]s if 1 ney i Het 
the other hand, only qualified physicians or health officers, or reer, ee Se niations, its disvdvantages, from which 
sie ae case ae eae ary SiGe nt regularly the reader can glean more information and arrive at a 
licensed dentists (in the domain of odontology), are capable of interpret: . eucdans. Gianvhy tharecital of ae ab More: aecied 
ing the results obtained from the point of view of the diagnosi : Rhee ee OY fe rectal of a number of theories, that-at best 
HE tne TeSstits Oo Ae ‘Tom the point of view of the diagnosis and treat- would be inexact, hypothetical, and abstract 
ment of alfeetions.* . ) 
; 
Presse mnedicale, May 15, 1006, ‘ 
* Arch. d'Electricité mlicale, February 10, 1906. ' CHAPTER | 
ACTION OF THE X-RAYS ON BACTERIA. 
" THE results obtained by investigators on the question of the bactert- 


cidal power of the A-rays seem confusingly contradictors Itt MANY Wiys. 

There are 
with the action of the X-rays on bacteria, firmly believe that the aetion 
of the rays upon certain of the micro-organisms is in the main detri- 
mental to their development, and that destruction results froma few or 


4 number of authorities who, from clinical experience 


_ more applications, 

ie In March, 1896, Dr W. W. Keen! reported the results obtained Ly 
the action of the rays on the pink-hued streptococcus, hacillns snthira- 
| the tubercle bacillis, eb. 
and then twiee for 
cdl upon the 


CoOsis, WICroOCoeCMS prod iriosis, yellow RITCHIE, 
THe asserts that after exposures, first, for half an hour, 
fifteen minutes, neither lethal nor inhibitory ellects ou ished 
cultures, Dr. Dav is, & few months prior to Dr. Keen's peak : Bane 
exactly similar results, the latter's report coniirming what iia 
been stated by Dr. Davis. | 
Berton? reports that he exposed cult 

on bonillon, to the action of the X-rays tor | 


+ af , wien] Sciences, 
The American Journal of thi \eslical * 
ier . | Rit 


‘Hull. Gén, de Thérap, Noven su 


tures of the Klebs Littler bacilli, 
eriods of sixteen, thirty-bwe, 
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390 BELECTRO-THERAPEUTICS, 





and sixty-four hours, but in no instance was he able 
result se the vital manifestations of the various miero-oren nes 
Wittlin, Wolff, Grummach, and many others have aaa 
on various types of bacteria, the results on the Whole be mee 
Muhsam* reports that general tuberculosis in the . 
aitected by the X-rays, whilst to a certain extent a Ine 
is hindered in its development. 
Sormani* reports that he exposed numerous Cultures of }, 
for six hours to the action of the X-rays, ata distance ee acKeria 
to two inches. No alteration in the rapidity or mode of de ries ze 
in the formation of gas, or in their color, fluorescence as 
was noted, a pet Virtlenes 
J. Brunton Blaikie * concludes that the rays have no visible jyfj 
on fhe rrowth of cultures of the buberele bacillus, and that the en ss 
constitution of diphtheria toxin, like the delicate chemica] af ; ape | 
the retina, is not atfected by their vibrations. eee ae 
_Gocht* reports the results of Minck's experiments. In his inves; 
gations Minck found that sunlight, daylight, and are-light caused = pee 
ened condition, amounting to injury to the bacteria in ieee Bu 
exposed agar plates of typhoid bacilli to the rays for thirty min Wel eae 
out any injurions effects. By these experiments he proved that a fewer 
number of typhoid colonies developed on that part of the Plate exposed 
to the influence of the ravs than on that portion not so exposed. ‘lh 
Minck’s later reports he specifies that no bad effects ens produ a an 
the typhoid bacteria when they were exposed to the action of the rays 
for eight consecutive hours. sat 
H. Kieder * reports the experi ments performed Ley Schultze and Beek 
nape pane ako color-producing abilities. The In1cro-Organisms were 
planted in agar-agar soil on Petri dishes and exposed from thirty min- 
ules to two and a half hours to the influences of the Réntgen rays. It 
is shown that after twenty-four hours’ exposure, the bacterin had thrived 
quite considerably, also that those shielded Iyy lend, from the full action 
of the rays, produced the Same color as those ‘that were subjected to the 
full action of the rays. Inthe experiments a coil of 12 em. spark length 
was used, and the tube containing the bacteria was 25 em. distant from 
the source of the rays. He coneludes that the rays are negative as 
regards chromogenie¢ or color-producing effect of micro-organisms, «ntl 
that they cause a more rapid sporulation of the bacillus subtilis, while 
retarding that of the bacillus anthracis. | 
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'Freie Vereining. d, Chir., 1908, 

MGiorno della vy. soc, it. dig., May and June, 1804, 

"The Scottish Medical and Surgical Journal, May, 1807, 
*Fortschritte a. d, Geb. d, Rontgenstr, [, i, 1807-1808, page od. 
*Minchener med. Wochensehirift, 1898, No, 4, 101-104. | 
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ACTION OF THE K-ha ¥8 ON B& VCTERIA ae 

he aA, cree 
| Drs. Norris Wolfenden ant Forbes Ross! conducted exnerimn. 

with the bacillus prodigiosnus, They Prey eultnres on eer 
the same Ho ie fifth Feneration. When exposed to the mete a ein 
ol sixty minutes, there was a great increase of growth as ie il * See 
BrOwth a8 well as of the 
a8 sel, 16 


The culture was placed G& or & 
me SHMG investigators observed 


volts, with an amperage from 8 to 10. The 
inches distant from the vacuum tube. 


te only very slight changes in the protococeus. 

bs  Sabrazes and Riviére* report the result of their experiments con- 
9 aieien with the bacillus prodigiosus. The culture Wis placed 15 cm. 
y ent om oe ea Bae ee fishes being covered with black paper, 
b 50 a5 to exclude all possible light. They observed no changes in the 


chromogenic ability of the bacilli; the morphological characteristics, 
’ prowth in particular, remained undisturbed by a daily hour exposure for 
20 consecutive days. They also performed experiments with the ravs on 


* ar 
3 the heart of a trog and also upon the leucocytes, failing, however, to ob- 
; 


serve any important changes when the exposure lasted from 20 minutes 
to one hour or even longer. 


. schaudinn* éxperimented on various types of unicellular organisms, 


showing that the protozoa differ greatly in their reaction to the rays. 
These differences depend possibly on the varying conditions of the nnelei, 
and on the presence or absence of capsules. 

Dr. F. Robert Zeit, of the North-Western University,’ gives the 
result of experiments upon various forms of micro-organisms, and arrives 
at the following conclusions : 

“Bouillon and hydrocele-fluid cultures in test-tubes, or non- 
resistant forms of bacteria, could not be killed by the action of the 
rays after 48 hours’ exposure, and at a distance of 20 mm. from the 
K-ray tube. 

(Suspensions of bacheria in agarsapar . . 
four hours to the rays, according to the plains carried out by Rieder, 
were not killed. 

S'Toberculous spuliiin, even when exposed Me thi aA) 
six hours, ato distance or from Lh to Aa Sit wea ie the til. setae 

ae ‘wog.nige so inocniated., Rhontgen 
acnte miliary tuberculosis of all the guinea:pipe 
properties. 


plates Lh posed for ih period cl 


. Rontgen rays for 


rays have na il} reat bactericidal Q . - 
Lortet and Genoud,® Fiorentini and Linaseli, 


development of the bacilli in the guinea-pig. 


report in arrest ol 


a! 
laa 


I Lancet, 1898, p. lie 
?Comptes-renid, Acad. dl. Be, ae 
'Piliger’a Archiv 6d. ges. Physiologie, 
A da fall WI], xxxvil. po Dee 
‘Journal of the American Medical Association, 1A, 
‘Compteareniias, LS. ' 
‘Britiah Medical Journal, 16, 
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Rieder’ has reported quite elaborately on this subject, ee 
Volt-Ohm tubes, and a coil of 12 inches (30 em.) spark lengt}, fae 
distance of the anticathode from the cultures was four inches Ariel Ais 
exposure was from one to three hours. The cultures were COVEPaY ie 


a leaden plate having a eentral aperture, so that the exposed part micpy 
3 | Ligh 


he readily compared with the unexposed area, An agar plate culture of 
. a =. ' : 2 oe ’ | J t i] 
cholera vibrio was then placed in an inenbator kept ata LEM perature ; 
| é 


e-o () after it had been exposed to the action of the rays for forty-five 
minutes, In the incubator was also placed a control culture plate, which 
had not been exposed to the rays. On the exposed plate, the colonic 
were markedly fewer in number than on the unexposed plate. Sing, 
experiments were made with gelatine cultures of the bacterium eat; 
staphylococcus pyogenes aureus, streplococens, bacilli of anthrax, and 
other bacilli. The tubercle bacilli, in meat extract, ¢lycerin, and solu iN, 
of peptone, were similarly affected. 

In consequence of the bactericidal action of the Rontgen rays on 
plate cultures, he made fnrther experiments on animals. Mice, rabbits, 
and guinea-pigs were inoculated with the bacilli of anthrax, streptococeus, 
and staphylococens, and directly after injection they were subjected to 
action of the rays. The results being negative, he believed that the rays 
have no effect on acute infectious processes. 

In order to study its action in chronic affections, Rieder experi- 
mented on animals with tubercle bacilli, After subjecting them to the 
action of the rays, necrotic destruction of the skin was observed. This 
Gime on very gradually, remained for a considerable period unaltered, 
and showed little or no tendency to extend. The affeeted skin was covered 
with scabs, and slight swelling and encapsulation of the tuberculous foci 
were likewise observed, In the control cases, the skin showed. the pres 
ence of uleers as if made by a thermo-cautery, and these had a decided 
tendency to increase in area. Disease of the internal organs set 10 
later, In those animals whieh had been exposed to the rays: | That local 
tibercu losis Was arrestor Ly the rays, and in many Cases the gener in 


fection retarded, was prove ’ Tinie: 
. i retarded, was proved conclusively, but nevertheless all the animals 
succumbed, 


agar, blood serum, or gelatine, were killed when exposed to the action of 
the rays for one hour ormore, When bacteria developed in suitable media 
outside of the boly. their ability to develop further fees he stopped, ar tb 
least discontinued to a degree, or even killed, by exposing them to the 
action of the rays, He proceeds to Bay that it may be unnecessary to kill 
the various bacteria inhabiting the human body but only to ‘hibit their 
growth and reproduction. , 7 


Minch. med. Wochengchrift. 1898. Ny ) si wy No, 10: 
| 3 : TM, 1805, No.4, 8,101; and No, 25,8. 778; 158i), 40. ' 








ACTION OF THE X-RAYS ON BACTERIA. 393 
m Par eC unents Pek developed Berm colonies he found that cholera 
micro-organisms were killed after they had been ex asec tin tie aes 
a period of two hours or longer. Gelatine cultures of the baciling coli, 
which had previously been im an incubator for from 1 to pan Ra Re Sat 
then subjected to the rays, showed colonies in the exposed portion of 
the dish which proved to be quite ris larie 75 those whieh were pro- 
fected during the exposure from the influence of the raves, though they 
were diminished in number, 
In another experiment Kieder employed eic¢ht dishes of extract of 
beef, glycerin, and peptone solution, prepared with a thin layer of new 
tubercle bouillon culture, exposing fonr dishes to the rays for a period of 
a little over an hour. These dishes together with those non-exposed were 
placed in an incubator at a temperature of 37° C. One week following 
he observed a luxuriant growth of the tubercle bacilli in the unexposed 


A dishes, and in three of the exposed dishes he observed a diminished 


growth, while in the fourth dish there was hardly any growth at all 


discernible. or: ata 
Rudis-Jicinsky ' states that his results are similar to those of Mieder, 


'% 
a "7 } a oh ae a rat 1s mis 
hence he also favors the theory that 1 he X-rays have a tlestruective ietion 
= por various bacteria. In the following table are to be seen the results 
x he has obtained. 
MED 
. Uspkk A-HAY IMRADIATIO“. ACTED. nck ALK ALIXE 
+ - oe ee A evati ve 
io Bacillus anthracis. NegAtVe, ks ayaa na trite 
a Bacillus tubercnlosis (in epitutn ) Destroyed in 45 minutes, Shi bog re Sei 
= Bai ilae tuberculosis | ra theeke} Destroyed 1 ol) ites, Growth neva tater 
it i* a Maske ; re : - ; . 4 wr TI ir toa 
a ave in ol minutes, O8F MiMi’. 
Sirilloam ¢ ri (in tlnsk).... Tietroye 
; ec util (ivy Elie} eat reoviih ath i TN bes, 4 CERT TAMRAC 
Bar 14 i if} peru La baits |: : . 3 ~ Fak ‘Wn hth 
aoe | iv a uty | one i i bee. os et ea Pe! 2 
| Racillns typlo-abdominiaiis .--.. LICEET YS ee snc hive: 
; tay it NiRFLLIVe, ries, air 
x Riroplococis . . bn Nialive. 


 Neative, 
Nevative, 
Destroyed iGo Mintihes, 


Staph ylomcems.. 6... .see ss 
Micrococcus pyogenes mibus... 


Micrococcus gonorrhase 


LUN Dont Eee 


40 inte. 


arpeful observ- 


, cultures studied by ¢ | 
eves, bromglit 


rays, is, le le] | 
i i X-PvS On THICTO 


The destruction of bacteria i 
ers, if not dne to the «irecb achion eT flect of tl 
about by elect rical wave (HECHATES. . . | present an nnsettled questiot. 
organisms in tissues endowed with Ite, ae rent ir | 
It te admitted that the ellects here ta eae ue 
teria in cnitures. That there 15 4 sh =e organisms wii 
staphylococci, and certain o hier pus pres uf 


eI » doubted. 
igeased tissues cannot be dot ty 
diseased ti Seaman 


In the treatment of absce wactor, nud greatly 
to become sero-fibrinous |! character, 5 


am those upon bae- 
upon st reptococed, 
en in living 


qclintions cause t hia discharge 
| relieve at bacteria, 


“wt ef ae, 
Hii. 1901) pre BOA 
1New York Medical Journal, [xxut, | | 
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394 BELECTRO-THERAPEUTICS, 


with a consequent decrease in the virulence. This proves 
X-rays must have an effect upon the bacteria when imbedded tote 
tissues. Practically similar results may be observed jy tL pipe 
nicer, which upon close microscopical examination shows the el 
disappearance of the pus micro-organisms. Ullman, Sambue. 
and many others seem to be of one opinion, that the rays eanse q Dhara 
tosis: but it is now generally believed that the rays produce ay Blas : 
chemic substance (an antiseptic) in each and every cell, which desty,,,. 
the germs and aids in the healing process. of 


| lint the 
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CHAPTER 1 


THE HISTOLOGICAL CHANGES INDUCED BY THR ACTION 
OF THE RONTGEN RAYS. aes 


AMONG those who have studied most carefally tissue changes the re- 
sult of the BCTOn Ol Ue rays are Gilchrist, Oudin, Barthélemy and Dar. 
1e1, Unna, Gassmann, Salamon, Scholtz, and many others. Dr. Kibbe 
ot Seattle, perhaps the lirst investigator to report authentically upon 
his subject,’ relates the histolorical changes CCOMrriNE in a piece of 
inflamed and discolored skin, removed without the aid of leeal anms 
tliesia ; the outer layers of the skin, 7, ¢., the rete mucosum, presented the 
most striking alterations, particularly in the nuclei: the latter were ob- 
served to take hematoxylin and lithium carmin very feebly, and showed 
in addition a peculiar granularity, first indicated by the formation of a 
ne nucleolus, which was seen here and there in the process of division. 
. 7 | 
Near the stratum granulosum, the bodies of the cells were apparently 
becoming converted into keratin hyalin, asa first step to the inerease in 
bulk of the stratum granulosnm, by a development in their interior of 
coarse granules, staining deeply with humatoxylin and also with carmin. 
The corium exhibited the ordinary changes found in mild dermatitis, 
—i, «., capillary dilatation, with collections of round cells scattered 
throughout its structure, particularly around the hair follicles. Ao 
blood extravasations in any of the specimens had heen noted under the 
miseroseope or macroscopically. | ay 
Gilchrist? gives the resuits of his examination from dry, red, 6x COB 
ing dermatitie areas, Fis repor' is as follows: “Two portions of skin 
were removed for microscopical study, ou the first day. (ne Pee Ae 
; ) eT ach era "the thir ner. 
removed from tlie dorsi ol the phalangeal Tee lon ol tht third fi aes 
i 5 4 mye a 8 rh ue | OE EW 
and the other from the lateral margin ot the head, over the dues at 
| , WT i peataine por unstained) sections 
metacarpal of the little finger. Neither stained nor iWnstaitiel ss 
Bere re ° , fareien particles, and only showed 
demonstrated the presence of any foreign Pu 
chrouie inflammatory changes. 44 decidedly larg ns a 
7 ; : a rea 1 ror ey folinting pur: 
. Vea 1 in the desquamating S 
Seance oh toe Wor Ce anes Bi hit kK ned, though if was 
z - wifes ' Tul end Lone | ih 8 
tion, The mncous Inver did nob appeal os ie thie blood- vessels 
more pigmented than norm. In the stratum Corin, 
appeared irregular and dilated, and : 
iim 3 Tit & NNMerous 13 wre usually Horne 
papille were almost as nun Aa  astetinnns: might Dave passed 
‘éTt was suggested that particles oF pa 


ny Cee ; ibililed 
from the tube through the glass bulb and have been leaply dunt 


1The New York Medical Journal, ' ' 
t Johns Hopkins Hosp. Bul, 1807, Ville Pe Aes a 


arge number of brown 


1 in the stratum. 


1. 1807, Lev. peo 


the pigment cells covering the 
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oot ELECTRO-THERAPEUTICS. 
in the tissne, giving rise to pigmentation. Portions of tha 


ict heawttktor ? ay . ‘ extol), 
ing skin were accordingly submitted to Professor Abel for lif: 


ilk Chemie: 


analysis, who stated that no particles of platinum could be dete, sas, u 
fassmann and Schenkel' made histological examinations Ne oe 
TTL. 


fitie areas, and found that the tissue was not necrotic but; consisted .¢ 
easily stained elements; degenerate forms were observed Jie “ 
found in pathological tissue, which readily took up the nuclear stajy, 

These presented peculiar aspects, some being drawn out inj, : 3. 
threads, others were branched, indented, and grouped into irrepular ¢ 
ters, while there were also a few large lymph-vessels and capillarie 
tended with blood. Elastic fibres were plentifully distributed. toeether 
with collections of crowded mononuclear leucocytes, and a renorsl i 
minute extravasation of erythrocytes. It1s still undecided whether this 
pectiliar tissue may be regarded as an altered subcutaneous tissne op 9. 
a newly formed tissue already undergoing degeneration. The healjne 
process, which was very slow, began at the peripheral margin of the 
diseased aren. ? 

Oudin, Barthélemy, and Darier,? ina study of alopecia in gninea-pies 
found the prickle cell of the stratum granulosum ten to fifteen tipo 
thieker than is normally the ease, the individual e¢ells being only 
slightly altered. Not asingle hair root was visible, and there appeared 
only slight traces of the previous hair follicles. All the hair papilla, 
regeneration buds, and sebaceous glands were lacking. 

The changes in the dermis were trivial, the white fibrous and yellow 
elastic connective tissne network being normal in texture. The lange and 
smaller blood-vessels of both the eutis and subeutis were normal: nor 
were any changes in the structure of the nerve-fibres apparent. ‘These 
Writers conclide that, as a result of intense irritation. the least differen 
tiated skin elements are apparently inereased, On the contrary, the 
modified elements, hair, nails, and gl ; 


Hoe 


sr fi 
ts. 


oa (lis. 


| ands, underco retrogressive changes 
and atrophy. They do not know whether these chances are due to 
Hervous influence or to obliteration of vessels or of her circulatory 
disturbances, 

Enna: reports his investigations on a brown Pigmented skin, obtained 
from a4 woman who had been, previous to her disease, exposed to the 
ee ae of the rays. He states that no increase of pigment was ob- 
served in the epidermis, but that there was decided BRAK Praslorine 
matter in the hair and in the connective tissue of the papillary layer3 
this appeared to be especially pronounced in the immediate vieinity 


surrounding the capillaries and the more superticial layers of the cutis. 


i 7, Tp z ‘ in a = i 
HOTT hritte. Ein Beitrag gar Gehandiong der Hautkrankheiten mittela Rént- 
genstrahlen, vol. ii, p. 128, 
*Monatech, f, prakt. Derm., 1897, xxv, p. 417, 
* Deutsch, med, Atng., 1898, xviii. p, 197, 


‘ outlines of the cells were hardly distingnishable. 


: info an irregular swollen 





i ACTION OF THE RONTGEN RAYS . 
we se ie Mal on 

Scholtz® says: *" In alinost every field we 
inte two or three parts without ANY attenpt 
fdenees of a beeinning dereneration were 


le ells with Hee} Hiviced 
at kKarvomitosis. ‘The ev y 
ApPArenty everywhere. The 
AML thei protoplasm 
| ! The nuclei were merely 
shadows. It the hair follicles and sheaths. the changes in the calle 
appeared entirely ANMOFOUS ; and the loosening and falling of the hairs 
ean be easily understood when taking into consideration this active cell 
dereneration. 

THe coriim was celematous; the connective tissue fibres did not 
stain well, and appeared somewhat swollen and homogeneous. The 
basophilic reaction, of which Unna speaks, could not he demonstrated, 
though the elastie reticulum was still intact. No appreciable changes 
Were apparent in the small vessels, Evidences of Inflammatory reaction 


appeared blended into a homoprencons Mass. 


ve were only slifhtly intimated. The connective tissne cells and the sweat 


glands showed changes only to a shght degree. The cells of the intima 
were swollen, projected into the lumen of the vessels, and in some plates 
showed evident proliferation, w ith a tendency to fall off into the blood 
current.” 

Gassmann? described the changes occurring in the larger and 
amaller blood-vessels of a part subjected to the action of the ATVs, 15 


B follows: 


The walls of the 


ry “Tmportant clianges are noticeable mt he vessels. 
ie - are changed 


smiuill Vessels ae capillaries in lye paper 7 LHILE O0 rue nieer | 
mass, the lumen being sometimes entirel) 


= 4 Pn = z i y rT LP ia iL r] 
obliterated, and sometimes tilled with corpuseles, im whit h latter case th 


yessel is surrounded by a eollection of infiltrating cells, ‘The sites Ls 
‘ae, | . a a - tah Pen. Til 
thickened and the endothelial cells are swollen, and often detached trom 
the wall. 

‘}'The small vessels of the deeper | 
intima, the lumen being entirely or 
arteries and veins of the subeutis the: 
proliferation of the endothelial cells, filling 
The intima shows miiinerous yacnoles and cr 
the cells seem to be p 
powell. 

1, and more NuMel 


issues show similar changes of the 
virtly obliterated, In the hunger 
mnitima is thickened, there 
» perhaps half of the lumen. 
eavjoos. ‘The muscular lever 
also shows vacuoles ; reasel together, are Snuller, 
and the fibres between them do mot Suit 

( Lencocytes are presen in the medi: 7 cae 
adventitia. Neither the inner nor the oun vate other 
but both are loose, the fibres ee parabed om pete clea a 
fnereased in number. Not all, Saale i aa vet obliterated 
changes. The lumina are SOMebIMeS CUP) 


sometimes filled with blood.” 


“ously dn the 
AVeCrs ite compet, 
| hy spaces anith 
ww these 


rT sy oc, lix. po ot! 
fa Nal cea ade sea Rao ais psa, Th, TOM, 


HTortachir, a, d. Geb. Réntgenetrah 
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sponsible for the dermatitis produced, 
this View may be mentioned Gass: 
Kienboek. 


Holzknecht. 


the body to the excited Crooke 


iinpact of the cathode rays gives off a cer 
rays. This view 
Sir Oliver Lodge: 
accompany the X-rays. 


i 


Sos EBELECTRO-THERAPEUTICS, 


I. The Action of the X-rays on the Skin, or Rontgen De — 
aa Bits: 


That the X-rays have an effect upon normal as well as On pat] 
a | rl Fall LOlogr;. 


eal tissues is to-day an established fact. They cause chances ne 
the superficial but also in the deeper structures. In the fete 
to changes in the several parts of the skin and the subcntaneons tic 
in the latter we allude to possible changes produced in ore. HUG 
as the lungs, heart, kidneys, and other viscera, Sans such 
Shortly after the discovery and application of the rays for di 
purposes, if was noted that in some of the cases, a derm: F 
severity, with epilation of the hair occurred, 
was the genesis of X-ray therapy. 


only jy 
we Defy 


ioe AS LOStie 
Libis of + 


ma AV ite 
This tntow 3 


arc Incident 


A. CAUSES of X-RAY DERMATITIS. 


Many theories have been advanced regarding the et 
dermatitis. Prominent among these are the following : 
1. Flight of minute platinum atoms, 
2. Ultra-violet rays. 


lology of X-rav 


4. Cathode rays. 

4, Rontgen rays. 

®. Electrical induetion., 

6. Ozone generation in the skin. 


7. Idiosynerasy. 
5. Faulty technic. 


I. This theory lacks confirmation and is not generally accepted. 


~. Stine* and Goldstein* state that burns received ou exposure of 


5S tube are not due to the X-rays, but to 


the ultra-violet light coming from the tube. 


4 ri we aa eet amiga (ea a ery: | 
3. Freund maintains that the phosphorescent glow set up by the 


: | fain number of ultra-violet 
is endorsed by Gilchrist," and Fovean de Courmelles.' 


asserts that cathode rays do penetrate the tube and 


4. By many it is believed that the X-ray radiations are directly re- 


Among the authorities that favor 
Hann, Schenkel, Rieder, Forster, anil 


4. Rollins* exposed his hand to a tube whose resistance was so high 


' Electrical Review, November 18, 1896. 
*Sitzungsbericht d. k. preuss. Akad, d. Wissenschaften, Band viii, quote! bY 
* Bulletin, Johns Hopkins Hospital, February, 1897 

“Congr. £. Neurolog., Ernssels, 1897, ee ; 

* Archives of the Réntgen Ray, April, 104. 

* Electrical Review, Jan. 5, 1898. 


se ae — = eo Sait -_ 
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that no current could be fe 


nevertheless, the hand was burned, in spite of t) 
were produced, He therefore believed that or ‘ 
duced by electricity, but ives 
produced by the X-rays. 
Those favoring the above theory are 
Salvador, Gocht, and Apostoli, Se 
6, Tesla © believes that burns are due to the ozone generated h 
skin and to a small extent to nitrous acid. He thoretare ; etch 
7 | ae nee ; foi tele lerefore interposed a 
screen mnade of aluminium wire, Connected with the ground, between the 


tube and the person, and no burn was produced, Before he took this 
precaution one of his assistants was burned. 


forced through it with the generator nsed - 


fact that no A-THYS 
: , ‘Tay burns could be pro- 
did not show that they could not also be 


Schall, Leonard, Bordier, 


_ Dr. ¥. J. Clendinnen has made some experiments on the action of 
S-rays onthe air. He found that air which had been irradiated for ten 
minutes gave a slightly acid reaction with phenol-phthalein. Further 
tests with diphenyl-sulphonic acid showed this to be due to the produe- 
tion of mitric acid. He holds that the healing and stimulating effects of 
the X-rays are partly due to this production of nitric and nitrous acids. 
This would account for the bronzing and pigmentation due to X-rays, 
since, when nitric acid comes in contact with any proteid matter it turns 
yellow owing to the formation of xanthoproteic acid, which acid would 
farther be darkened by the action of the ammonia in the skin.* 

The above theories are not accepted by Ondin, Barthélemy, and 
Darter. 

7. Some individuals show a marked susceptibility to the action of 
the rays. All operators confirm this view. In some patients, A-rmy 
burns have been recorded where a single exposure of one minute duration 
WHs CiVEn. 

3 The principal factors in faulty technic are: | 

(a) ‘Too close proximity of the tube to the part to be irradiated. 

(b) The degree of vacuum of the tube, the soft tube being 
most prone to produce X-ray dermatitis. 

(ce) Prolonged or repeated exposures. rn ee 

The opinions held by various observers as (Co the st Oe si eae 
burn, as detailed above, may not be endorsed to-day by pene se 

abate bids the etudy is being more and more unfolded, new 
very scientists, As the study is being more ant fie oe X-ray der: 
theories are from time to time being advanced to aecount for 2.-Pay | 


matitis. 


B. CLASSIFICATION OF X-Ray DERMATITIS. 


woe n a fom a 1 were i 
It is customary to divide X-ray dermatitis into the aeute aS Ta 


forms. 2, 1M 
i Electrical Review, December 2, saa TO 
1 Intercolonial Medical Journal, Octoder, 
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| j 4 rd hn AT a y “ifar ft Type j : 
The acute form may appear 2 hours after the irradiation, op <a 


a r ; re le. a 5 F " : | r 1 = 1 qT] 
manifest itself for two or three months subsequently ; it is chapaes, ‘ mot 
by the presence of an erythema, This erythema is fititendad a 

( 


intense itching, which in a few days may give rise to vesicle fOormeatiy, 
The erythema may be preceded by pigment formation, ms 

As soon as the cutaneous pigmentation lias taken place, an effort 
upon the hair may be observed. The hair loses its natural lustpa. the 
individual hairs become brittle and break off close to the hair follicle 
upon the slighest friction or combing, 

Tt should be remembered, when there 1s an erythema, that hj. in 
itself is sufficient to cause a loosening and falling of the hair. Withont . 
injury to the follicle, hair papilla, ete. Hair rich in pigment falls ox; | 
more readily than hair of a sparser pizment. I have seen two Pe 
where the hair had been removed from the entire scalp by the X-rays. ¢, 
grow again, and more luxuriantly, in a short time. 

In mild cases this is simply a transient erythema, lasting perhaps a 
few days. followed by an exfoliation of the superficial epidermis. There 
may be a hypermsthesia of the skin and a mild burning sensation, though 
no real pain is experienced. In the hairy portions, epilation may occur 
without any active inflammatory signs. 

In cases of the second degree there 1s a formation of serous or puru- 
lent blebs following the erythema, and bearing a close resemblance to a 
scald. but differing from the latter, in that 16 is decidedly slower in heal- 
ing and less acute in character. 

In the worst cases, the process, instead of disappearing in a few 
weeks, extends to the deeper layers of the skin and to the subcutaneous 
tissue, resulting in the formation of a leathery slough, surrounded by a 
brawny indurated swelling with ill-defined limits, The process 1s 
exceedingly slow and obstinate, and possesses a tendency to progress. Fro, 2y),—AuTHon’s Haxns.—Showing the result of praia 
It is generally very painful, usually resisting all treatment in a most (Began in 1899 and the above phiotogray 
remarkable way. 

The chronic form, found most largely in the persons of operator 
(Fig. 209), may be regarded as a long-continued form of the acute variety, 
and produced by the constant irritation of the action of the rays. Follow 
ing the acute form, the nails become brittle and thinner, and show (he 
presence of linear striations, and later of furrows. | 

Still later onyehia develops, and the nail is frequently shed. The | 
knuckles become sensitive from a chapping of the skin, serum exudes, 
and an itching sensation develops, which is offen followed ly numbness 
and anesthesia. The skin becomes hard and leathery, warty excrescene™ 





ohronte X-ray durtmatiths 


form, and from the base of these excrescences a clear serum issues. I’ + | 

quently these growths become detatched and offer a raw, sensitive Sul | . : 7 

face. While the operator's hands are most frequently “ burnt,” the sh : 2 

nomenon may manifest itself on any part of the body, especially the fae a 

and the chest. 

r j r. 4 


(C) Jeff Behary 2021 


a ae 


ACTION OF THE 

































RONTGEN p AYS 
a) te img == : 4] 
Hienbock' classifies X-ray burns as follows - I 
Those of the first degree, which ADPGOr from twelye + . 
“exposure. The hair loosens, falls out. and lenvan abe Li 
sionally pigmented. 7 MG kin 
—— Phose of the ercond degree, where the exposure 
appears alter a briefer interval than in urtis: of the Bret dic interes find 
or general swelling. The hyperemia, at first light Mises There ig local ied 
‘There is marked irritation. These BVINDLOME fre faltoian ite a darker color 


“marked cntaneous pigmentation with subsequent éealing lone of hair. anid he 


ii as fk fir Tv re (awe alter 


Brn hi abled 
i baled. ind Blas be | 


nas been more 


‘sitive, of a delicate hue, and devoid of hair- after a ition is smooth and sen. 
—sSEUIMICS its normal aspect, a slight Pigmentation perhaps aS Wwever, the Pert neainy 


i ail 
ia . 
LEU Tener. 


~ Those of the third degree, Blisters fund Px tensyy 
hair fails to grow again, changes in the pigmented aol 
atrophy of the cutis and papilles, with the formation of 
"Ty Those of the fourth degree. This is characterized hwy a Sperticial dre 
é Aiter a latent period of a fortnight, the skin is darkly dines ne ne 7 
niceration, which may be of an indetinite duration, The eandite. 
| : Any The above methodical classification is purely arbitrary. 
of dermatitis where the symptoms did not follow thes : 


(ONS Art present. the 
ee DEermnanent, and there ts 
Leuirvieg] CLOAtTIices. 


@ @xfoliat 


Dethrrs rl fi 


ndition may be Tehinliees 
[ have ceen many ase 
CUYPICAl stares, 


celeewsas LATENT STAGE; FREQUENCY AND SUscCEPTIEILiry IX X-Ray 
— DERMATITIS. 


E. A. Codman® shows that the latent period in X-ray dermatitis 
" yaries from an interval of 24 hours up to the fourth week after the 
irradiation. 


Tn 9 instances, signs or symptoms were noticed within 24 hours. 


In 6 instances, siens or symptoms were noticed within 2 dave, 
In 6 instances, signs or symptoms were noticed within o (lave. 
In 2 instances, BICTIS or svinptoms were noticed within + (ays, 
In 6 instances, signs or symptoms were noticed within 5 days. 
In 3 instances, signs or symptoms were noticed within i dave. 
In 3 instances, signs or symptome were noticed within 7 dave. 
In 4 instances, signs or symptoms were noticed within 5 days. 


Tn 2 instances, signs orsymptoms were noticed within days, 
In 9 instances, signs or symptoms were noticed within 10 days. 
In $ instances, signs or symptoms were noticed within 10-14 days. 
Tn 8 instances, signs or symptoms were noticed within li days. 
Ih 2 instances, signs or symptoms were noticed within 22-25 days. 
“7 In 3 instances, signs or sympioms were noticed after the 4th week. 


From this table «wwe may observe that it 1s impossible to fix an exact 


time wl en the first symptoms may he expected, hut thie inajority cl Sa 
of X-ray dermatitis make their first appearance from the ale ~ i 
1sth day, the cases oceurring later having really started previously, OS 


the symptoms were insufficient to attract the patient's attention. 


” * “Hautveriinderangen durch Réntgenbestrahlung bei Mensch und Thier, 





Wiene med. Presse, 1901, pp. 874-879. P. 
aa ‘hile delphia Medical Journal, March 8, 15, 19Y-. 

r-Fi ‘ my - 

, / we es, "i : ra 
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ELECTRO-THERAPRUTICS, 


| YOn Cases, tw ; 
been « roa Sy [WO Of 


In ge 


Which eame under my care, a dermatitis had 

On record where dy eight hours after ex posure. ‘There are two Ciges 
as abe ve Gerinatitis did not annear anti ee Bete 

but ] believe if lid not appear until the thirty-secon, 


bringing ahov questionable whether the X-rays were instruments) | 
Ping about this belated condition. ph 
In 1898 H. Goeht: 


out of a total of Over Soh pa ake pat epee Bu aeort Hospital, 
oe YEE VO exposures, there was only one burn. 

Aa Albers-Schénberg, in the same year, was also of the opinion that the 

Beaty of @ burn is only very small. He, perhaps the most compe. 

pall A-ray expert, says that, despite his frequent irradiations for diagnos. 

hic purposes, up to that time (1898), he had never seen a burn; and that 


was ata period when exposures of twenty minutes were customary, with 
the tube very close to the body. 


ay, 


Hoffa* says that the occurrence of the burn is in the proportion of 
¥ to 10,000, which small figure (0.7 per cent.) is not obtained in the 
statistics of even the most harmless operation. 

lt las been said, that the individual “‘ disposition’ 18 an important 
factor in the relative frequency of X-ray burns, and that this disposition 
varies according to the types of the pigments of the body. Different 
parts of the body react variously to the rays, the hairy regions being 
especially sensitive. 

In an examination of 8000 patients for diagnostic purposes, I have 
met with but three mishaps,—one case each of epilation, vesication, and 

eration. 

ore and Sederholm "are strongly impressed with the fact that 
plondes and brunettes react differently to the action of the rays, a5 shown 
1 a aa cr a 

MU as A—BLONDES. 

Case 12, with 21 exposures; reaction mild. 
Case 4, with 19 exposures ; reaction mild, 
Case 6, with 12 exposures; reaction very mild. 





B—BRUNETTES. 


Cace 1, with 22 exposures ; reaction strong. 

Case 2, with 20 exposures , reaction very etrong. 

Case 5, with 1$ exposures; reaction present, 

Case 7, with 16 exposures ; reaction strong. | 
ae 7, with 15 exposures ; reaction ; second period, strong. 
Case 8, With 15 exposures ; reaction medium. 

Case 9, with 18 exposures ; reaction intense, — 

Cane 10, with 20 exposures ; pronounced awelling. 

Case 11, with “5 exposures ; very strong reaction. 


a Blectro-Therapentic and X-Ray Era, May, 1903. Ms 
b American” cniirmayer, Fortschritte a. d. Geb, d. Rontgenstr., 1901, 190%, * 
Pi juotes nee 


7, 48-fl- 
PP 3 [ bid. 


a 
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Codman' says: ‘Many assertions have been made that the static 
machine is less liable to the production of injuries by the X-rays than ‘09 
other form of apparatus, because of the low amperage required ; this 
statement, however, is not borne ont by the present analysis, = 

“In the cases in which the kind of apparatus is recorded, 11 were 
caused by static machines ; of these 3 were severe; 11 were cansed by 
Tesla coils; of these 5 were severe: 42 were caused by forms of indue- 
tion coils: of these 15 were severe. 

“On the other hand. coils have been far more commonly need than 
static machines or the Tesla apparatus, probably in the proportion of 3 
fol. In the other cases in which the apparatus is not spoken of, it is 
probable that a static machine would have been used and not mentioned. 
[ believe that M-ray dermatitis occurs with equal frequeney both with 
the coil and with the statie machine.” 

Codman farther says: ** Untortunately, the quality of the tube is not 
recorded often enough to give us effective data. Where it is recorded it 
is usually stated to be ‘soft.’ It is the general impression of skiagraph- 
ers that soft tubes have more therapeutic influence than hard. It 1s 
probable that the distance from the skin and the time of exposure are 
more important fetors, 

“Maximum recorded distance from tube to skin at which injury has 
oceurred, was 50 cm. (statement of patient). Minimum recorded, distance 
from tube to skin, 1 em. Maximum recorded time of exposure, 20 hours 
(ten exposures). Minimum reported time of exposure, 9 niin. (other 
data not given). Considerable imaccuricy probably exists in abe a 
companying reports of times and distances, One writer speaks of | (lis: 
tance from tube to skin;’ another from *tube to plate,’ or from plas 
terminal to skin,’ still others say the ‘tube was so many inches distant, 
ar perhaps neglect the entire data.” 

i Soaralamennd; whose experience in this field has been chon oa 
eivs: “The dangers of Kontgen therapy «are not confined to pee 
Rontgen dermatitis, which may fake months or oven yenes " ao ee 
elude permanent changes in the integument, aie : fed (ersdintione 
telangiectises, which may follow prolonged and em : = SE 
The most to be dreaded is the vee Tee cunckte Wien of 
tracted duration, its painful nature, and ie com] att ane | 
treatment, render these eases the bane of both docuore a Beara Re 

“The question arises, What is the percentage of uta . ~ $F 
all ci ; eaial by Rontgen therapy! According eS pen ay e na 
year LO02, the tot al number of recorded eases OSE : ay exces ee 
Rontgen rays is 172. He calculates that such accidents tm : 


| ; = 1000 ix. pp. 4S 
'The Philadelphia Medical Journal, March 8 anu li, ve da fe Sah 
FA : dees delivered before chic Wissonschiaitliche renin ener 
r 1 i | eats a?) are! 


i ‘abruary 12, 1. 
Medizinischen Doktorenkolleginme, February 12, 15 
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mo, in the hospitals of Boston there were only tour eases of bupye 
in OtNi, iced fi ap coe 

af ini 1? ok SPes. 

* i j alia rp al ie ex pou: ee ee 

ve spy Ne h : salleatid statistics from 2 number of sources : 


Hal mented 308 cases, and had 2 Rontgen ulcers. 
eLtan Ita roe op , Tra 
Sahiilt treated $05 cases, aml had $ Rontgen nleers, 
il i* it 5 aby ls ; 


Miller treated 47 cases, and had 1 Rantgen ulcer, 
- ‘i th % wink : F 1 erpayTy ny 

le Nobele treated 42 cases, and had 1 Rontgen ulcer. 
(1G DOME s aoe 


i TWolaknecht gives the nu mber of cases in whieh reaction occurred, 

A TOL I BEA oy i; = ; : SFTER ay etpee * aay a hy wr 
and not the total number irradiated, In 4872 eases of reaction, he go 
44 eases of ulceration. ' aes. ec 
= aint ether authors record cases of ulceration, but do not give the 
total number of eases treated. All agree that untoreseen seconidiury 
effects may include scarring, pigmentation, telangiectases, atrophy of the 
sein and nails, keloid, and sclerodermic changes. Sey | 

ol ween the vears 1896 and Ld04, Freund treated S69 cases, with a 

7 el eh ’ gh oe ; 
total of 11,808 irradiations. In these 960 cases Be hak 3 
reactions, 


Lntense 


TD. PATHOLOGICAL PHYSIOLOGY. 


Huntington! quotes Rudis-Jicinsky 1 that an A-ray dermatitis con: 
sists of an acute, subacute, or chronic necrobiosis,  Itudis-Jicinsk ys in ‘ 
later article, states that ‘* the irritation of the peripheral extremities ot 
the sensory nerves Cises a paralysis of the vaso-motors of the VaASCUIar 
Area affected, that spasmodie contraction of the art erioles and capillaries 
follow, and the proper nutrition of the cells 1s impaired. , i) ith these 
changes, which are directly dependent upon disturbance ol the cireula 
tion, there are changes in the parenchyma cells of the affected region. 
The death of tissue follows, caused by permanent stasts in the blood 
vessels.”’ 

Lowe? mentions the fact (first demonstrated by Lord Kelvin), tial cl 
bar of iron, electrified and insulated, can be discharged or de-elce' ritied 
hy means of the X-rays. He seems to be of the opinion that an bh ria 
dermatitis depends very largely upon a similar action on the trophic 
nerves of the parts subjected to exposure, 

i. A. Codman* supports the theory that attributes the lesions to “ 


primary action on the trophic nerves of the blood-vessels and the skill. 


He says, “the delay in the appearance of the lesions after the exposur’ 
their progressive character, and their failure to react to stimulalne 
treatment, are the strongest reasons for this view.’’ His reports 0! the 


‘Annals of Surgery, December, 1901. 
*Bnitieh Medical Journal, January 18, 1002. 
* Philadelphia Medical Journal, March 8-15, 1902 
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eG ted examinations of the excised tissue agree in that the smaller 
arl erinl branches are occluded, and the appearances are not unlike those 
of necrosis and inflammation due to other causes, 

Apostolt ascribes the cause of these burns to an electrical stream 
of high tension issuing from the Crookes tule. 

Oudin, Barthélemy, and Darier* believe that the changes in the skin 
are not caused by the local direct action of the rays on the cells of the 
entis and epidermis, but that the influence is transmitted indirectly 
through a tropho-neurotie action, having its seat entirely in the dental 
nervous system. | \ 

Destot* also regards these changes as having a tropho-neurotie origin. 
Kaposi explains them by a paresis of the blood-vessels, whilst Bordier is 
of the opinion that they originate in a disturbance of nutrition. 

Kienbock believes in a chemical action leading to disturbances of 
metabolism, by which the cells of the tissue are led to react in the form of 
a Rontgen dermatitis. 


= 


Freund maintains that, through the destruction of tissue elements, 
certain products arise whose absorption leads to constitutional symp 
toms. This would explain the appearance of fever at the commencement 
of severe Rontgen dermatitis, before any excoriation or ulcer attords the 
opportunity for local intection. 

L. Jankan' believes that an electrolytic analysis of the cells tikes 
place from irradiation, whereby the tissues are chemically affected, and 
inflammation is provoked. 

Gassmann and Schenkel® have examined histologically this form of 
dermatitis. ‘They found that the tissue was not necrotic in the ordinary 
acceptation of the term, but consisted of various chariet erislic Mle 
easily stained. ‘The chief of these were bundles of collagen fibres 
oF normal appearances, their nuclei being readily stained by the usual 
methods, Here and there were seen degenerate forms, like those et 
in pathologically altered tissne, which readily received gienapaene 4: 
These were of peenliar aspect, some being drawn out mie tigers: 
others much branched, indented, or grouped in irregular clusters, | ay 
were also a few large Lymph-vessels, and capillaries dl istended with oe 
Mastic fibres were found in abundance, with here anil there oa es 
of crowded mononuclear lencocytes or a 5) iprlit extravasation OF Did, 
The adinose tissue was uniliered., : , ct 
ae Se ior has hadan opportunity of examining microscopically @ 


; oH nan ski e found 
dermatitis erythematosa set up by X-rays in the human skin. He 


iNew York Medical Journal, Oetober, Lav r r 

. \Lonntachrilt f. prakt, Derr ti oie, Si, i pe fh | Sai ii if 

1 Compterend. Acai, d. 8c. Paris, Lv fs a EE’ 7 3 7 

. Internat. photog. \onatesclir. 1. Medien, LHOB, Yor ¥ DE . 

i] JF riechritte, vol. xi. I: let, : 7 ip, 1 Paced | LM. 
éFortechritte a.d. Geb. d. Hintgenstraht., I, xi, Heo, op 
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the elastin altered, and the bands of collagen swollen, whenee je 
that the Rontgen rays attack even the more resisting tissues af 
He thereby explains their cumulative action. 

Sequeira’ speaks of a few cases where the sear tissue that remain. 
contained many vascular places, designating them as telangiectasges s 
have seen three such cases, though I could not study the condition a 
detail as I would have liked, ee: 

Ina previous paragraph itis mentioned that the changes resy lting 
from the action of the X-rays are usually atrophie in form, On the 
other hand, there is a hypertrophic tendency about the joints of thie 
Phalanges and especially on the dorsum of the hand. The condition 
spoken of as hyperkeratosis is characterized by an over-development 
of the horny layer of the epidermis. These keratotie areas are nothing 
more than elevations that have a broadened base, and which fre juently 
project above the outer surface of the skin in the form of ginal] 
‘“neaks.?? 


CONCH ios 
the skin 





Usually the bases of the keratotie peaks are not inflamed, though | 
have seen three cases where the opposite condition was true. Cases are 
reported where there have been three keratoses distributed over the en. 
tire anterior surface of the thorax, the dorsal surface of hands and feet. 
and over the thighs. Between the keratotie peaks, the skin was usually 
atrophied and pigmented. ; 

Johnston * speaks of the keratotie peaks as “ precancerous patches,”’ 
he believing that these points are very prone to undergo epitheliomatous 
changes, Tle reports a case where a surgeon developed numerous kera- 
toses on the back of both hands, the result of extensive use of the rays, 
Two of the larger peaks were excised and studied microscopically ; the 
first revealed the cutis in a state of subacute inflammation, accompanied 
by an intense lymphocytosis with a proliferation of fibroblasts. 


EF. DURATION. 


The duration of chronic dermatitis is often prolonged over months 
and years, running an uninterrupted course. Cicatrices often remain 
after the lesion has healed, Jn the cases of A-Tay operators, chronic 
dermatitis leaves the nails disfigured and deformed, and they never again 
regain their normal appearance and condition. The skin of the hand 

remains tough and indurated, with the subsequent occurrence of atrophy. 

The bones suffer no change, though the knueckles are enlarged, eric 
there is hypertrophy of the periartienlar tissues (as is evidenced in my 


; own hands). 

q | Movements of the fingers, in flexion and extension, are painful and 
3 limited. Itching, parmwsthesia, and anesthesia are present to a greater oF 
ss 'The Gritish Dermatological Journal, 1902, xiv. 

Bt, ? The Philadelphia Medical Journal, February 1, 1902, pp. 220-221. 


7 
4 
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a Sena ae Lo nervous, irritable, ane generally 
any improvement in the condition hes Seco ees n may fail to show 
and shining; there being nresent mee tian eee: Muickened dry; 

Tes CREP TG ee B PROC I rons red patches, with the joints 

When the X-rays were first brought to the notice of the ean 

profession, the number of experimenters in this fascinating field were 
numerous. To-day, many of these enthusiastic votaries have become its 
victims, and it is a painful duty to inscribe the names of the following as 
among the more prominent workers who have perished,—martyrs to a 
noble cause: Mr. Clarence Dally, Thos, A. Edison's assistant, of New 
Jersey; Mrs. E. Fleischman Aschheim, of San Franciseo: Dr. Louis 
A. Weigel, of Rochester, New York: W. C. Fuchs, of Chicago ; Dro A 
Barry Blacker, of London; M. A, Radiquet, of Paris, The number of 
operators that have been distigured, maimed, and injured would form a 
deplorable list of tremendous proportions. 


EF. PREVENTIVE MEASURES AGAINST X-RAY DERMATITIS. 


As a prophylactic measure, the patient's susceptibility should be 
carefully ascertained by interrupted small doses of the rays. The 
character of the tube must be considered. Soft tubes produce a derma 
titis more readily than do hard tubes, becanse the latter afford less absorp- 
tion. Another matter for thought, is the distance of the tube from 
the patient. The more distant the tube, the less will be the Gankarigs 
burning the patient. In treating the deeper-seated structures, uns ihe 
rounding healthy parts should always be sereened from the mays by a 
sheets of lead. For filtering off the soft and mnnecessary rays, advantage 
is taken of the use of a piece of leather or aluminium (grounded) apple 
over the part to be irradiated, As 4 prophylactic meastre. the oe 
ment first employed by Dr, C. T. Leonard, of J hiladelphia, may i 
mentioned. He employs the compound eh ead lea only 
cent. ichthyol, in cases vuder treatment, believing tie : | va : 
as symptoms of acute dermatitis, but also allows © stronger 


dosage to be employed. 


Tike PROTECTION OF THE OPERATOR. aes .- 
erator should never use his hand bo 
tile the patient 1s undergoing treat- 
ghould be in a communicating room 
+ box, where he can observe the 
ended at a convenient angle 
itor to have his lead pro- 
perator from the room 
jonized by the rays 


For his own protection, the op 
test, the intensity of the rays. WI 
ment or examination, the operator 
or behind a lead sereen or ina sent ists 
fluorescence of the tube from a mirtor pine 
from the ceiling. The best place for the oper: a 

The absence of the o 


-... ta hahind the anode. | 
tection, is behind the aclckeneme ore DOCODS 
is always advisable because its almos phere be 

ch h WY amy & 





id 
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To discover the presence o 






r absence o Seu 
BUD Oy: an electroscope or BUMGEBIIS. clay Se, wie Operator 
detected that region is unsafe for the operate x ie Wherever they 
The Crookes tube should he a ered wil h * 2 a | 
or, as Stes recommend, with lead class aanMiAKe Seale 
flass, for the pissage of the rays, | Buctene te te 
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Maly 


al Pe Pcie ; " 4 = 
Poo much mekicnation 15 dangerous 


ferred. My treatment of acute A-ray dermatitis consists in cleansine the 
art with sterile water, covering it with ater; : parerrs thn 
pe i & 2 WHller, Covering it with sterile fauze, and in enjoming 
gPeo)nls aga OF the part. The general health should be inquired into, 
and the patient’s diet shauld he slmiple and non-stimulating | 


. Dry dressings are to be ire 
ribbep Shiieja 
rval of Ordinary 


Miiller paints the active hemisp1 i 
SET Pg 


i For the intense itchine. immersion j 

: i For eae inte nse 1a hing, MMNErSsiOn in hot water and the employment 
] of dilute solutions of cocaine are to be recommended, Lf the operator 

, ] sues. ey i are a at , ity y* lon “eH a 4 wie eR a 
} peda iT dilute Rolntion of carbolie acid for this Purpose, he should remem: 
| ber that its too frequent application may increase the irritation and 
| even produce gangrene. Normal salt solutions and sterile gauze dress- 
| | ings broucht about rapid relief in an seute exse under my care in the 

Philadelphia Hospital. 


| Treatment of the chronic form is the same as for the acute form, pls 
other measures, The latter include the employment of pieric acu, 

| various ointments containing boric acid, zinc oxide, caleiam salts, 
aristol, orthotorm, ete., with lanolin, cold e¢ream, vaseline, ete., as a base, 
| Some recommend powders of the above in place of ointments, Some 
: nree the use of a poultice as an analgesic, When the warty excrescences 


| appear, ibis good practice to file them down with asmall strip of sand- 
| paper. When the knuckles are thus involved, | advise the use of a 
digital (palmar) splint, which, however, must not be worn too long, 





lest ankylosis set in. I also advise touching the fissures in the skin with 





a ten per cent, solution of argyrol. As salicylic acid is very stimulating. 





a - aan ga 7 : yuletor . : ! " : ! ] ig T 

Fin. 10.—Anthor's achianvatae ie eae : : - ; =e its WAG 1s contraindicated, Continous most Uressings should not be tee, 

barre Maat IE datas bo as maceration of the skin is sure to ensue, When the skin appears dry 

with a black opague material and em [as . and parched, nothing ix so Valuable as the nightly application of lanolin, 
The operator should stil] Ait a oe OVS dia phragms of various sizes. It is worthy of remark that frequently a chronic X-ray dermatitis, 
opaque rubber gloves and An 7 oa “t i oth, sel: Dy. wea ring special apparently cured, breaks out anew and with neneasing ube 2 
testicles. Spectacles of los d ree the latter to prevent injury fo the stich eases | employ an application of twenty per cent. on AL Site t 
Tt is far better. how ‘ ee! a BMSS are worn by some to protect the eyes, | lanolin for several days. If continued too long over-stimulation will 
sic wd The internal administration of arsenic and the iodides ts most 


for the onaritan ¢, aie | 
pense with snch protect . ‘ fas operator to be ont of the room and dis- | occur. nd | 
| cer, Hepa eos valuable. Aleohol in all forms is strongly contmindicnted, 
The following treatments are appended : | 
ases of the second degree or milder, 


(}. TRE, 7 ." Bo el : 
ee I. Eneman! says that in acute ¢ 
5 | ations, le has coutrolled 


POX-RAY Derwarrrrs, 
where infection and ulceration are not complic 


Treatment of {] le ff | 
other acute inflammat eat & hay be similar to that employed in any the intolerable itching, assisted repatr, se ofr ceecstal arte 

z fet readin: eUAMACION OF the shin | ae f ane formula, which has yrelded fim 

He Att, ton arn rment the following [ortott, : 

Slight: geythotna may. diaancaic cen by the employment o 


iritation is excessive - ere eat al a 

Sasa = ©XCeSsiVe and accompanied by intense itching, soothing rem- 
Lith, As, 2Ine romani amt A tt 7 Seto: Hoke = clean 
sir age Ree oxide olMtment, compresses of ice borie acid, ete Ay be 

employed. When the Vesicles burst and the seis aj Y a ; > | ie me fine oxide, etarch t ounce (30) Ot) 

of ostular CC7eMA L Wer eines i "t ts I PeCSe tri J CH He Jesbon ; Olive ruil hard i 

aca in one of aS ke 2 ae eae salt solution proved soothing and , Lime water. Srv aae i | Sea ‘> dean (48. ot) 


| | T used orthofi | ow 
: ft Hays cena Fur. meri i ss teal Jr On ny own 


[2 drama (Hb) grannies), 


K Borie acid. ee Ae tare : *f aT itl ae 
bismuth subaitrate, of each, Lounce (sh grit | 


Scanned (iM! cc, 


(Tnterstate Medieal Journal, Jaly, 190% 
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The powder should be well tr 
added, The olive oil and lime w 
added to the powder and 


ltirated in a mortar and 4), 
aller are thoren ‘a 


inal: 
fhiy Mixer. “Nolin 


anoly Fannin: » Und sl... 
which the rose aturis San a peebine Constantly stirrin, Slowly 
ily eo eee A ALEC, and the wliola haata, “53 aft 
Into a lirht erenimw aact Saga re beaten ap in th. et 
; i = t Saey paste, If there js much pruritus I Chi Mort, 
of carbolie acid aes, tor? per o, | 
i] 


can be added to (he mixture. This ere 


should be sprea oe Ve Remeata ie see 

ae ve Spread on several thicknesses of absorbent, franze LIT Liste 

le surface, and a sheet of futta-percha tissne plac aa and Ap plipg 
é agi 


prevent evaporation. Tt over if, 


is very soothing heeause 1 W 


centare of water th aeniat Of the opaat . 
ERES of water it contains, and aets almost us a lotic oo Pere 
disagreeable effects. ern WAUIOUE thi, 


Mr. H. Lyle, Senior Surgeon to the Liver 1001 Hoan; 
A-Pny burns bo be reasonably amenable = fread ee ts OS pital, 
mended is the free application of an ointment jecan 
lead oxide, two drams of carbonate of ee me 
oo ou olive oll, to one ounce of benzoinated lire, 

Unna' advises that the hands be bathed front one-quarter 
Quarters of an hour i warm water with guperfatted as yea) Lo thros- 
by the application of one of the followi ng oint apis : ees 


Le] pare 
Fr F | bir 
The method recon 
COLL pM msec] of One ira Ml of 


e dram of glycerin, half a 


bo be followed 


K Ung. Hebrie ree, par 


Bol. calcii Rael: Vt 4 eee beige eee COU Bammes (350) rains). 
ae i | Le tA | tte oie et at i ae 1th ia ‘rami = (15 ] a ' 
Glycerini ‘Ogrammes (154 grains), 
se eee a Seated nile MeL tl ELL ee ceees 6.0) OTramme rhe oe 
Adipia lanm.......... pois (fF graing). 


10.0 Frammes (164 ernine 
. catia 4 POTS), 
or 2 a 


kK Ung. Hebrie ree. Pate Say ee 


te coos. 39.0 grammes (540) eraine 
Acid) ealicylici Brammes (40) grains), 


Seen a eras “itr ad ae a a it 

ey p ke] imi es 6 & o | et a es (ost) id il Hs). 

F oe a ee a . : = 

Vase] ale eee ee a ee Py 2.5 BPaLtnmMmes [-rel era ria). 
tte ba iS ae A eee LOO Pron es (1d rraina). 


Dr. ofler® recommends for { he bur 


dermatitis : hing, itching, and pain in acute 


R Water Peri aad cre aeaeny eae 


eas ONG 
(ore lepers pi 
Gye ie = Bs @ a : FE 2 8 ® @ s ZS beet ep woe oe me 2) Eraina 
yeerin, oxide of #ine, of each,... 3 drame 


(90 grammes), 

(1.25 grammes). 

(12 grammes), 
Norman Walker ® ses the following ! 

Kk Prepared chalk 

Olive oli... . re ‘ aa Meda reise iets drama (12 Ervine). 

pee aw LUT yay ira nee 2 drama (8 Crmins), 

‘ores Ldram (4 grains). 


, av, 2s 


imi 


' Fortechritte auf dem Gebie r Ro 
ee be ots m Gebiete der Rontgengtrahlen «wel «tt 
: ee d'lectricité médicale, Sept. oF 1008, COM eho 
British Medical Journal, 1901, ii. p.852,. 


— a, 





ACTION OF THE RONTGEN RAYS. 


411 


Dr. J. Hall Edwards! advises the use of the following: 


ae . Treatise ot eebee ees fermins (0.32 grammes). 
Tintture of lavender... .. sarees ocia es eeees CA) MINims | ee faa s 
eh tee be ar dia ae a ns Ao Se eo ee A) THETA (A C0.) 

SOT es sore Sao ~. 1 60nee (20 e.e.). 


Ft. lotio, 


[le likewise advises the application of olive oil several times daily to 
the hands, fo be followed with hot water and supertatted soap. 

ince the above was written, I have been using Kichhoff’s superfatted 
resorcin soap, but the results are unsatisfactory, as the soap removes 
the epithelial layer and renders the irritated remai ning |avers most 
tender. Ondin recommends a peroxide of hydrogen dressing in cases of 
erythema and excoriations, 

M. W. Brinkmann advocates Bier’s method of inducing passive 
hyperemia,—t. ¢., by constriction of the venous circulation above the 
diseased aren. 

Professor Lassar, of Berlin, applied radium over the uleerated spots 
of my hands, but I could derive no benefit from the treatment, as 1 could 
not continue it. Bot lam doubtful as to its ultimate efficacy. 

In passing, itis interesting to note that in the treatment of X-ray 
burns advantage has been taken of the caloric power of the red rays and 
of the absence in these rays of chemical properties, The experiments of 
Finsen, Schenk, and Graber have abundantly proved that white light 1s a 
st imulating agent of considerable power, and Bar and Goullé* deseribe at 
length, the ease ofa pregnant woman treated at the Infirmary of Saint 
Lazare, who suffered from blenorrhagia, accompanied by abdominal pains. 
She had been pregnant about three months, when the rays were applied 
to the abdomen in the hope of producing a blister and thus allaying her 
intense pains. An uleer formed which baffled all treatinent. wo months 
after delivering two healthy infants the woman was placed in a sinny 
eorridor, aud each day the rays of the sun were sent throuch red glass and 
allowed to fall on the abdomen. Over the ulcerated area ihe piney ; 
transparent sheet of celluloid, At might the West ae Lae mihi 
with an inert powder. Gradually the crusts produced DS a tea 
slonghed off, and, fifty days after tli Is treatment was begun, the nes 
wns hastened by cauterization with silver nitrate. . pieces 

Frennd and Pont ington idly igo excision of the aleer in ides Ake 
and that the operation of akin grafting be resorted is: ; [ pane ee 
advice. A postoli and Onudin recommend Lhie pase pis pment 
chine and a resonator respectively. [do oihoeniiah aren itis, All of 
day, there is any agent known for Hie cure of X-ray ae te 
the proposed measures are merely palliative, 


n Ray, Oetober, TiMe, 


'The Archives of the Rontge maria, 1001, vol. iv. pp, 261-200 


? Bulletin de la Sockets d’Obatetrique del 


(C) Jeff Behary 2021 





BLECTRO-THERAPEUTICS. 

412 | 

II. Remote and Indirect Action of the Kays. 
Peculiar sensations attending and sometimes snbsequent (0 irradjy. 
Ra He fy d : . ae Pe cre ee | el : i . 
oan are often complained of by the patient, These include nervous «jg 
a r i i ] a i ) ar on a 7 bs " 1 E sale : i 

i eed alma dizziness, somnolence, and tinnitus. The cirenlatop, 
far bance ee Ise rate, palpitation, and eardiale;. 
isturbances are increase in the piuse rate, PRLpPiehion, and cardial gig 
(List "LA L 4 : ens, . : ee or a sees OT . oe ee 2 i 
Digestive disturbances ma nifest themselves In soit 1, VOMIT ng, ‘und Oey 
acially ‘ndiarrhwa. ‘These symptoms May occur in both the patient anq 
Sere en fie mv own belief that some of these symptoms may },. 
the operator. It is my owl : Ly be 


manifestations of psychieal influences. 


Gexrro-URINARY SyYsTeM (STERILITY ). 


That the Rontgen rirys are capable of inducing at least temporary 
sterility should never be lost sight of, Long ago the possibility of this 
anfortunate occurrence was emphasized by Albers-Schonberg.’ 

The experiments of Halberstaedter* disclosed the fact that marked 
macroscopic anil microscopic changes oceurred in the ovaries of rabbits 
exposed to the rays, “ The histological change most In evidence was the 
complete disappearance of the Graafian follicles, in about fifteen days, 
Whether this loss is permanent and whether or not regeneration can take 
place, lias not yet been determined. It was also found that the ovaries 
seemed more sensitive to the effects of the rays than the outer skin of the 
abdomen, and, when compared with control experiments in male rabbits, 
developed degenerative changes in shorter time and with fewer expos- 
ures. How far these observations in animals apply to human beings ciun- 
not be definitely stated, nor is it known how permanent the effect nay 
be. Of course the question of individual susceptibility must also be 
taken into account, but since the wearing of an apron impervious to the 
rays, or the encasing of the focus tube so as to prevent the eseape of all 
rays except those intended fora particular region under treatment, and 

to avoid applying the rays to ‘danger zones,’ would seem to obviate all 
danger in this direction.” 

Albers Schonberg * called attention to the fact that in male rabbits 
ud guinea-pigs, in which the abdomen was ex posed to the action of the 
A-rays, azoospermia was gradually developed. Frieben* found that this 
ies due to the disappearance of the epitheliim in the seminal tubules, 
which resulted in an at roply of the testes, 

= Before the January (1905) meeting of the section for Genito-Urinary 
an api BE the New York Academy of Medicine, the statement was made 
by F. Tilden Brown and Alfred 'T, Osgood that men, by their presence in 


' Miinch. med. Wochen., 1008, 3. 43. 

~ Berliner Klin, Wochensch., January 16, 1906, 
_pmnerican Journal of Surgery, April, 1005, 
‘Minch. med. Woch., 1008, No. lil, p. 2206. 
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an X-ray atinosphere incidental to + 
time, be rendered sterile, 
| This statement was based upon discovering that ten X my workers, 

whit ful consulted them, were the subjects of total anonspermin, aithongh 
none of them had suffered from any venereal disease or t raumatism in- 
volving the genital tract, none of them presented plivsical sig¢ns of abnor: 
mality of these organs, and none was conscious of or cave a history of 
fnnetional derangement. 


adiographiy, may, after a period of 


since that time the number of cases has increased and there now are 
records of eighteen cases in whom total AOS PCr Or Olicro-necros per 
mia has been demonstrated. All of those examined who have done ex- 
tensive X-ray work for a period of more than three years show no sper- 
matozoa in their seminal flnid, while a few of the men who have been 
engaged in the work for HL shorter Lime Til linve exercised care in wroid- 
ing direct exposure to the active tube show varying states of oligo- 
necrospermia, Several cases have been examined whose exposures have 
been infrequent and short (once or twice a week, for from five to fifteen 
minutes), whose seminal fluid presents normal characteristics, with 
abundant actively motile spermatozoa, 

These men are in robust health, and from 22 to 40 years of ave. 
Twelve of them have operated X-ray tubes for one-half to four hours 
ab least three times a week, for the greater part of each year during the 
pash two to six years. Six of them are the subjects of more or less 
severe A-ray dermatitis of the lates, 

This sterility has been produced without the slightest subjective or 
objective sign, illustrating its insidious development. In no case has even 
| een noted, and in ne ease ins there 


a transient erythema of the serotum | has 
Qne-half of these 


been evidence of deterioration of sexual activity. 


men are murried, and no one among them has had a child since he 


nndertoolk this work. 


Philipp’ reported thie CX POS of the . 
One was 2 tuberculous subject, 


ion of énely stance LO To 
ntly normal, 


testes of two men who recog 


nized the danger of producing sterility. 
antl lie wis ex posed for 30 days to the rays, dura | 
At the end of this time, the semen wis appeire 
| Later a resection of the vas deferens of 
1 TO SPernnilocod Were found 


15 minutes, 
and the spermatozoa normal. , 
each side was performed, and six months alte By dvated. merely oO 
in fluid withdrawn from thie epididymis, This ia ait nee 
marked resistance of these organs, in this case at least, to The Mju 


aetion Of tlle riiys. , | ‘Total time of expo 
The second case Wis treated for pruritus at. Total Tinie ‘ ge 
The pil ient then il isuppeared, ah ter Sh TOE eke 


sire 105 minutes. rar. exmminati 
sure 10 Saven months later, examination 


he had aslight recurrence of proritus. 


April, 1905. 


i, rien Journnl of Surgery, 
American 0 F ebntornattih 


¥ rl viii, Eleft 2, p. be. 
2 Fortechritte auf dem Fabhate ale lets, LMM, Pal. vill 





(C) Jeff Behary 2021 


414 ELECTRO-THERAPRUTICS. 


of seminal nid showed complete azoospermia, Only one @xaniinas: 
seems to have been made, DRE oy 
Bergzomie and Tribondeau’ have extended their 
the seminiferous tubes to the action of the rays on 
themselves. The result was ent irely negative.? | 
In conelusion, let me remark, while many operators say that x... 
workers after atime are permanently sterile, I am personally aap races 
with six well-known active specialists in this field who ainrive 7 ‘Anite 
year became fathers of healthy children, Set past 


eX PCrimMents 


tlie oe 


>PEPMaAtozo, 


Arch. d’ Electricité Médicale, November, 1906. 

Fora comprehensive study of this subject, the reader js 
ing papers : Heineke—Mitteilung aus den Grenzgebieten der Medizin und Chir, 
10, Tal. xiv., Meite 1 und 2, pp. 21-94; Mineh. med. Wi whensch rift she 
xviii, p. 2090, and 1904, No. xviii, p. 785; Freund Sea ae ae 
therpy , Cnt, New York Medical Record, A Ognst oo 108 : K range Forte ‘hr; 
tem Gebjete der Rontgenstrahlen, Line, Ped, viil,, Heft 8, peut = Fel hiaehie Sara 
liner klin. Wochenschrift. January 16, 1905 : Moroni ery 


7 4 He Pa 
selin, Fortechritte auf dem Gehiote 0 

oa =a ‘ J ba ! ‘ = ATE ia if AO ie iia 

Rontgenstrahilen, 1908, Bd. vii, Heit Gp. cee, ore HEE 


referresd tn the fol lav 


Pere, 


Mitre 
» Elements of Genera] Radin. 





CHAPTER III 


CHANGES INDUCED IN VARIOUS DISHASED TISSUES EY THE 
RONTGEN RAYS. 


rr et fg b Pee er ota pe opy A. a pa . nas 

THE follow Ing are the changes noted im psoriasis by X-ray exXTs- 
ures. We abridge the reports of Scholtz.' , The diseased area was ex- 
posed to the rays from May 31 to June 6, five times, of ten minntes dura- 


tion each, at 40 em. distance. June §, the seales had completely fallen 


OW and the affected area was completely smooth and colored with dark 
brown pigment. 


The healthy skin in the vicinity was also slightly 
colored, 


At this time a piece of the cutis was excised containing both 
the healthy and the diseased tissue. 

* Microscopically, the typical changes occasioned by the disease had 
almost completely vanished. Only the horny layer and the stratum 
eminiulosum were still somewhat thickened, and there was some imfiltret- 
tion of the papille and also aronnd the subpapillary vessels of the corimm. 
The epithelial cells themselves Tree Wa showed the wsnal changes. The 
healthy as well as the diseased tissues were peculiarly pigmented, In 
one place in the corinm, especially in the papillie, were cells, some long, 
some stellate, with irregular nuclei, whose protoplasm was abundantly 
filled with round, large, yellowish-brown particles of pigment. More: 
over, the cells of the rete, especially in the deeper layers, contained in 
their protoplasm fine particles of the same color; while a fine network at 
particles of pigment, lying close to each other, appeared interwoven 
around these cells.” 

Seholtz also studied the changes taking place in laps. | A rather 
deep areca of lupus was on the breast, which Mie deeply infiltrated, 
thickly set with tubercles, and covered with a thin crust, aT 
ment, February § to March 7, at intervals, in all ten exposures, mt ane 
distance, After afew weeks a severe dermat itis of the exposed yer _ 
appeared, with subsequent superticial Dacron reo gnehiern 

“Microscopic examination showed the epithelium fexhi eae Nee 

soma condition, The cutis, especially in the lupus area, Wie 
homogeneons condition The form and typical stricture 
intiltrated with round cells and pus cells. The form au ‘I RAEI I 
of the tubercles had disappeared, and were toa haces RH multiple ; 
In their place were eollections Of nnmerous apes mht ae 
nucleated with ewollen washed-out protoplasm ] ee Hi he an Ta 
nuclear “ridl easpechily poly morphonuclear cri en yee: and 
The giant cells eontained an unusually large m0 


Arch, f [erm 1. Svph., hes lis ]!: OAL. nT. 
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measured 100 ta 200 mierons in diameter, 


| Mast 
} ae t= Se . LORS {) :, 
Show regular outlines, but, instead, a them 


pale, Irrerulsay 


ol iak oy es ee : 2 maaan Miss 
nucleated protoplasm, The altered epithelioid cel}. Which uw 
polynuclear, showed the same appearance," ee Ore Ofte 

Sul i = 


2hanuan | eine « reheat ie ! 
] euuyen 5!Ves @ report of his studies of lupus of the «] 
My the Pirvs, He Studied Sechions ol the diseased Hikeia Tae ti Hi, 
continnously treated hy the rays for a period 7 as eee 


wag : of ten Weeks 
very large production of connective ~ 


Hssie, some of the fil 


through the tubercles themselves, In brief ¢ ir Mnting 


MOoUver Speaks Of the 
of HYPCMBMIA fivine pic 
; 4 a Le Tr. We ale T iz 3 ae 
of the leucocytes, first observed at the pe ; 
Masses, gradually extending into the int 
@ conversion into spindle-cel]s. 
Hew connective tea. ¢ .; 
Soul connective tissue; 7, ¢., the cells of the tubere), 
Fseheration, absorption, and finally are 
nssue newly formed. ae 
Scholtz? speaks of the hi 
the nod ma speaks of the results of his investications wit] 
* Tlth ae Fy i aftray bain | > Seri hb ; 
4 “iar type, afte having heen treated by the rays : 
IE RPOUS fre | enitiiniar | ae ne awe: 
a SATE nntil sufticient hyperemia was produced 
S0meé tna after the ale | | i sams 
whicl eee oie disappearance of this reaction the 
Heh had heen ireited seamed to he | ne 
change appeared. Vive weeks } | 
Seah the leprous infiltration 
a ie l SeC Hed ‘ea Show =i 
SOW Thorpe ops ations the 
Wend Well waived ar eat gI intations than the 
‘gh SUMING 3 Inttiminished 7 
ae Beg SUC IN Numbers: 
THE HO apparent influence pon them," 
Cancer treqted bye ‘ a es 
| et ed | treated Ly thie A-hive ‘nied found A 
OOTAIN sections 3 ete 2 - 
: iN sections In the Stage of commeneir 
formation of 4 « icin] ) a ee 
4 a BIperficial nee 
MICrOSeOpic 
dest rover, 


ing of Inpus tissue as an active 
tO diay 
riphery of ! 
Prior OF the tube) 


| | ‘cles, 
resulting in the ¢ 


wholly replaced by 


a little Sunken, buf 
iter the nodnle wys excise] 
was Slightly reduced, ‘The 


Toss. 
Xanination showed that the Cancer 
Sanit iol However, thie derenorative = = 
cially ah the deeper carcinomatous poi} 
intense action of the Pays, and the ae 
fo distinguish from the norm i, 
Freund ' states ¢h 
observed is due 
ence of the 
Cleatrices, 


i Omi aa ] 1 " 
Processes are recognizable. eS pe 


nts, only after a relatively more 
Sa Oe eau were very often difficult 
: BS ECSSIV@ Processes 
| ati in lupus and ; 
Lo cellular infiltration . 
meric Promoting the Of Comadtiva &: 
Tn S-oniniqn iis So : BCLIVe fissie ane 
Chas. Lester Le : z a eae X-rays POSSESS no baetericid 

T Leonard * is of the Opinion that the X.- = 


a pithelioma the improvement 
ant Proliferation, and to the intl: 
formation 


nl qualities. 
rays have both 


'Fortechr., a4. dj. Gebjete dl. Hont 


* Arch, f. Derm, 1, Siph,, 1902 


htgenstrabilen, 1902, B 
‘hid, “, lix, p. 241, 


l. ¥. p. 188, 


‘Lancet, August 2, 1002. 
“Amerienn Medicine, October 4. fo? 


[ Cited 
haw] bee, 
Tes Hotny| “4 


lies}. 
Mtl mais 
tlie faberenlons 
| There js 
omplete prodnes lon of 

S tidergo fatty 


CONNGEL ha 


leprosy of 
Te CX poser 4 
He believes tliat 
Part of the yediuje 
Ho further 
Microseop- 
NiMeroys 
MMexposed rerion, but 
the action of the raves 
He* hing also studied cages of 
af in one case he was able to 
de) action, and ales alter the 
Under the Influence of the rave fhe 


cells degenerate and are 








CHANGES INDUCED IN DISEASED TISSUES. ALT 


stimmlating and alterative effects on hormal tissue, There may be 
caused ad retroprrade metamorphosis, on tissues of low Vitality, online 
zs fatty degeneration. Te adheres in feneral to the tropho-neurotie 
heory. 

The lesions in Shand'’s! case were recurring superficial abscesses of 18 
months’ standing, the pus containing the staphylococens pyogenes aureus. * 
Improvement beran under X-ray treatment. a relapse oceurring when 
treatment was discontinued. Trradiation was again berun and continued 
nntil a permanent cure resulted, 

Kinehart,” after stating that he gets no results from A-ray treat- 
ment unless inflammatory action is induced, says: “It then remains 
fo be decided whether the inflammation causes the death of the 
cancer and tuberenlous deposits, or whether the effect is produced by 
the light itself. My own experience 1s, that it is the light. Simple 
inflammation has often been caused by causties, in and around these 
sores of lupus and epithelioma, without producing the death of the 
process, A light sufficiently strong to produce an inflammation of the 
healthy cells of the part treated is of sufficient strength to destroy cells 
of lower vitality, as cancer cells are known to be, Whether the effect 
upon the skin 1s produced by the ultra-violet mvs remains to be proven, 
That the low-vacuum tube produces more effeet upon the skin than 
the high-vacuum tube, might help to substantiate the statement that the 
effect is from ultra-violet rays, as they are given off more freely from the 
low-vacuum tube.” 

Hallopeau and Gadand* eall attention to the selerogenic acl ion of 
the X-ray, to which they properly attribute the nngual dystrophies and 
the vaseular dilatation produced theveby. 1 

Herzog’ treated transplanted sarcomas in two rats. The skin over 
the tumor became neerotie in each case, In one, the tumor ehanged 

to a eyst filled with a perfectly clear fluid material, and after the fitth 
exposure the whole tumor came away, leaving 4 Clean snirhee. ait 

Walker® has studied seetions of rodent ulcer healing undet 


treatment by the X-rays, and deseribes the new erowth as tndergome 


fibro-myxomatous degeneration, | ia 

Blackmar® concludes that the A-rays case i hreaking down: 
erowths, the disintegrated material being 
prodnets from a rapidly disintegrating 


malignant and nonmalignant 


absorbed. He considers the waste l tet 

ia : é 4 7 . 1 iri = te, ‘Sy | il a 
eancer exceedingly dangerous when thrown into the genera’ System 
ot : = ” 


unless the patient is in vigorous health. 


I Anetriladiin Med, Gaxette, May 20, Ah. ‘ 
P American Journal of the Veadier! Sciences, July, [Ue. 
ota Pree Mav, July 16, Te. 
‘Tournal of Medical Roecarch, June, | 
SRrtieh Med. Jour, May 10, MA. 


é American Electrothempy and A-Kay ia 


oye 
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Ss % aay Be j j ‘k : ro 
sf ae that the effect of the ae i a Erie OF disease 
Morton peel é ‘eal reaction, affecting turn t a metabolic pro. 
“4 primary saan eh proper eonditions the A-rays build Up tis. 
| -oethat Under . or Pee ar AT Riitarine ff. 
He dai a cites the case ol WY Onn eouen Sy fering from 
ane, in proof of W nn ie In six weeks, the neck, eet!) Ss, chest, ang 
: ; a Ce th as LUE. cp = st hi Wy ype Lie ; AL veer wn <, 
enlarged ane Sind developed 50 markedly that the pa . nb alterward 
, fat side had (eve. a ae pestore symmetry. 
breast Of LN » side treated iM ordex:to Lest02 0 eee ee 
ired the opposite * o.careinoma, subjected to the -ray treat. 
vest + states that an adend-carcinomat; oo i are a 
Beck © ste se oe ing colloid degeneration, changes Ol DHE Same hatnre 
ment, showed begin” S ‘thelium af the skin covering the tumor, spect. 
being observed in the UP'" wed thickening of the intima of the small 
mens of the affected skin fe in reticular arrangement being deposited, 
hlood-vessels ; fibrous Sects states that he regards as most Important, the 
The same observer Se a f blood-vessels and the results incident to 
nutritive changes in the walls 0 : 
such changes. oe ad ninutes each during eleven days, 
eh after seven exposures of ven } eee tha calla. ‘The tumor 
Loeb, a rat and found mitoses in the cells. 1@ tumor 
transplanted sarcoma Im a oon it were successiully transplanted into 
d pieces from 16 were 51 : 
continued to grow, and p1eers © 


her rats. Degenerative changes were present 1 the centre ot the tu. 
othel Se sh believes that these changes oceur ln many tumors without 
mor, OUb ab be 


ig duc to 
cesses. 


ae ee Un eeae to tissue changes, occasioned by the A] a vs 
reports eee the findings in four eases, wien Sl, ee. There 
He observed necrosis of cells and trabecule of a % ” . ee ee Pian of 
was also marked fatty degeneration. In bance oat eam ; a ee eawet 
elastic tissue before aml after expostre. In one ae | Ree ombers 
areasof lymphocytic infiltration after exposure, and about . i" he a i 

hefore and after in others. A tendency to SCHMBION OF | a ee, ies 

iat cen er oe was marked insome cases. Entire abseuc 

deposits on their inner suriaces, Was Tay feancooyvtes was noted 

practically of infiltration of polymorphonuclear leucocytes a | fa 
These findings, he remarks, hardly warrant conclusions, pu tad 
thoughts suggest themselves. The blood-vessel changes, op w hii : dees 
and others lay stress, seem hardly to account for the OE nf 
tissue necrosis, though endarteritis is probably induced by ce “a pa 
He thinks the possibility is suggested of their being similar lesions Sen 
the same influence instead of standing in relation of cause and ee 
The presence of immense numbers of cocci and bacilli in the eae 
one ease after twenty exposures, would argue against the bacteries i 
power of the rays. It should be said, however, that the pathogenic!) 

these organisms was not proven, 


‘Medical Reeord, May 24, 1042. 

? New York Med. Journal, May 24, 1802, 

‘Journal of Medical Research, June, 102. 6. frat 

AG, Ellis, in American Journal of the Medical Sciences, January, Ls, © 
which many of the above statements have been taken, 
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20 TISSUES, 419 
Vose and Howe,’ from a st udy of the effee 
believe that, ‘* Cutaneous Cancer treated lw the 


is Of X-rays on cancer, 
A-riys undergoes degene- 
distinguishable histologi- 
The vasenlar changes are 
| new formation of blood-vessels occur. if heal- 
Ins takes place, as in the process of repair elsewhere: there js ane 
of elastic tissue. Taken as a whole, the clinical eases show that the only 
cure of cancer by the X-ray is by destruction and exfoliation. Phas at 
onee limits its value to superficial cases. Gauss aah 


ration nob peeniiar to this form of treatment or 
enlly from degeneration from other causes. 
himited to an endarteritis - 


Svs This destructive process is a 
slow one, and acts very superficially 7’ 


! Journal of Medical Research. Boston, January, Lowes. 
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CHAPTER IV 
TECHNIC OF RONTGEN RAY THERAPY, 


THe production of a dermatitis, the result of the use of thie Xr. 
as a diagnostic measure, early suggested the possible value of the i 
agent for therapeutic purposes, Trentment with the A-Prays denen is 
largely upon the character of the lesion. ‘Thus the same method of fee 
ment would be of no avail if applied indiscriminately to the mealies ns 
and henign, to the superficial and to the deeper tissues, ete, Efective 
technie in treatment is dependent not only upon a good understandipe of 
how to use effective apparatus accurately, but also upon the experienc 
and ability of the operator to apply, to each individual case, the quality 
and dose that that particular case demands, - : 

In observing the progress of disease, so far as a cure is concerned, 
and also for comparative study of several diseases, a life-sized photograph 
of the affected area should be taken before the actual treatment is enm. 
menced. The plate employed should be isochromatie in type, in order 
that the color value of the tissues may he recorded as exactly as possible, 
To be accurate all these photographs should be taken in precisely the 
same manner. The prints made from the resulting negatives shou ld be 
of equal density. ; 
removed, tnless oi rises = : ale alte ue : ees us es i be 
struction to the rays, meta hie: ae Bieteen eae met peer wi 
ies Trout n oa ae Hf ne Oxide, boric acid, bismuth, lodoform, 
wee Bet iaf all lesions be covered With several layers of eauze 
while treatment is in progress, ; 


I. Apparatus and Method of Treatment. 


Ty aT A : 
ees Pea necessary for intelligent and effective treatment is 
Aes wid en ae as that employed for skiigraphic purposes. ‘The 
eoil of the Rabmke , pi . Benerated by a static machine, an induction 
operators ptefer ete | ty Na ga a Tesla high-frequency appa ratus. Some 
derinatitis, Hib ota tina, machine, believing that it does not produce 4 
eoil for therapeutic al i ak a fallacy. Regarding the size of the 
om) aaa a.) ey ONG that is of saven or eieht in to 20 
wi Be producing power will suffice eh or eight ineh (15 to 

D-uking a dni fie bc 
longed Bitraniga is: i therapeutic Purposes, the frequency of pre 
: ; : H required, is liable to injure the insulation of the 


eoil, Tt ig considered advisah |e 4 
errant red advisable to gw} : 
coil ae the tnbe to eae ae fo Switch off the current, and allow the 


Bs ry fen or fifteen minutes, during prolonged 
» ' = zg ae " 
> ue ae 
ae ss ; 
<> wor, Ls MaDe, 
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Wee MEG. CO.NY 

; Fic. 211.—PIFFARD TREATMENT TUBE.—The whole tube fe made of lend Plas, except ab the lower 

; opening, tO permit the pase of the mre for the pC UuuC puro. This isa protective meneure for 
the operator, and leo limite the ares irradiated, 





, 
* 
¢ 
’ 
My 
Fig. N2—Tak ReCarnonkg Tink of Roc or Dewerex.—Koch naserte that where Fecan tae 
the anetie being of a heavy design, a large quantity of corrent may te emplored with « shortened 
oxpeenre (Kny- Scherrer Co.) 
7] 





wil thie the tabular rutensor, the latter 
cpeula of lead qlee further eerve to 


The ante je plac 
A ent of twu 


Pia. T13,—Tie Kxv-Scrcmnre TURE ; 
being encased by o cylinder of load flux glace. 
lorn lite the N-Taya. 
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ireatment; but, the current: Ty 
coil at most would he s] lelit. 
may be employed, but the mech 
ulation, is commonly wsecd, 
ttle favor, as the enormons « 


ing of small] 


2 . tin perage, the 
The meehani 






| Injury ty 
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Phe electro) Vlie 


Urrent transmitt 


TECHNIC OF RONTGEN RAY THERAPY. nh 
Cleaner ang CaSy of Ube | Heme does not apply ; 
Mterrupter his rh fue Loe ia Mi CLE, 

ney 


oO lesions that are deep-seated, the 
airy inflammation weighing but little in 


ed to the nr rit] | comparison with the gravity of the e¢ondition, 
rah es ear a a ft, ; li 1 oh hws 2 ' " . = : ia. ae. ' 1 / : - e 
Hnnecessary, and 1s detrimental to the life of the tuby a ; ae is total, | An ingenious device is the protective tube shield, which conforms to 
ie = ee li eG Coy] ' a 
4 7 : q 
CROOKES Tipe. 


The tubes employed far 
and 214) are practically simi] 
for diagnostic Purposes, 
Vacniin can be altered by 
according to their d 
The rays Coming fri 







therapeutic purnoses (1: 

ae peut pu POSES (I"iog, oy 

ar, 1n déerree of Valen 
are self-regulating, | 

AUCOMACIC appliane 

sree of vacuum, as & sort,” 
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UUM produce an aM 
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14, 21 L—Dr, J. Revises 


deep-seated, 


¥ Operators. When the 
r abdomen, 


ne It fen LF Anil " 
“medina? Ci8€3 Of carcinoma ot the titers, 
With tl ene Should be used, The connee 

. t OSC loscone IS explained at ig. 216. ‘ 
Teacry Y Parts ; 

Pouy | 

bs Prior to the appliention 
ulcers, eMitheliona, ete ) the 
lected against the ; Hiltencery », 
Shielding the A 


SLomach. ¢ : 
tion of the : 


Crookes bbe 
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Stra Chance r = 
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SUS pectry] lesion is ' ol oa most A-I o 
: 


PROTECTION of 


rose — tod, of 
ror THe THE ax VILLAR VALVE Whit THE hes ssaianrincry 
Fin, Th -Cas Neocron OF TH 


Wow York, teem tive canilioscnpe aan ides of psy nonchiae 
tS is ff 7 | ie ci sli Ww anhearon beth Germ ifale Of Phe ec boop 
rays (as in CSAS Of superficial sive, a vielot glow will append 
If norms] Lissie | 


ithan the liver current la pice 


Of thin 
Surround iy 
F the Miva, 


if ihe eurrent (ae cb rete Lhe 
: via ' j ieee bor 
ra ‘ilicesope. The acliloscepe ta in riality @ temiees 
. a isi qe: Cea ee 
flow will be ranifest only on om tortilmal of th 
be Pe i 


Should be pro 


T. bierp tr. 
T a } ‘ * 
SUrronnyed; tee : This May be aceamoplished by ad da provided with different 
(I 71M.) In thick nese ee integument by leaden sheet ql tap an inch the size and shape of the Crookes tube, copbeates uaveterct aurhace to tn 
whieh re, Pai a Covered With ‘Lh esy ye | gee 0 7) Fi ene Stayt | + localizers allowing either a dared or SU & ma 
1 al stl 1Pertnirn has been ent és are a plaster, shel grounded, i | aie cylinders, (9 Dae beet eae 
i apertire shonld be of the anim, aan 


tlie PAgsAge of the mys. 


acted upon by the rays. 
Superticial lesion, This 


SHG Size ng thi 





BEt#e 


(C) Jeff Behary 2021 


ELE Fd rit ( ) ="|"F] ER my PEI Tic Ts] 


Posrrion, 


The position o 
ae position of the tube is of little im, 
rt beni lice the lesion. The Satist: tance, 
O SUCH Conditions qe ; | HO SA0ISTet ory; Ronan 
Cavit ia a5 Gircinoma of the COryTy Sees 
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Dr, I. P. Wells, of St. Lonis, has very kindly sent me the following 
deseriston of his ingenious medio, Tor the inline connetn of 

: SURI, ais fh IWEATS Ot economy of time and eurrent. 

ost ese been found practien,”? he writes, ** to connect in series more 
than one Crookes tube to be operated from asingle coil orstatie machine 
and thereby increase the usefulness of such equipment to meet the needa 
of those doing much clinical work and with whom the question of time 
Ail expense are tatters of consideration. 

“The tubes are connected so as to maintain the proper direction of 
flow of current in both of them, that is, the anode-terminal of one tube 
is connected to the cathode-terminal of the second. ete. 

“Tt 15 hardly practical [0 118@ more than two tubes on the AVChLe 
eo or statie machine, a8 the resistiinee ani consequent strain on thie 
machine increases by arithmetienl progression with the number of tubes 

In the cirenit, 

“Tt is possible to maintain each tube at any desired resistance by 
adjusting the shunt spark-cap on the regalating device of the tube, cach 
tube repilating itself independently of its fellow. 

“The only apparent difficulty in the way of the multiple connection 
of the tubes, is the strain thrown on the interrupter, especiuuly of the 

mercury jet type. I believe thata perfected form of mechanical inter- 
rupter will prove least troublesome and give the best restlts nnder the 


higher resistance in the secondary, 
“Reonomy of current is effected, because we use the latter in the 


second tube, which ordinarily is dissipated in the form of heat in the 


rheostat when only one tube is usec.” 
This method has also been employed in the London Hospital, where 


they also run a series of coils from the same interrupter and on the same 


primary current. 
Thr DURATION oF KACH EXPOSURE. 


This depends on whether eoil or static machine is used, and tpon 
Operators difler 


the patient's susceptibility and the character of the Gnee. Paras 
in the length of time of exposure. Some resort fo frequent but short 
exposires with ascending doses, others employ longer but hes deci 
exposures, If the integument remains normal, the rebiesiaahah rte Jengt ; 
ened, twenty minutes being the maximum. ALL other things being eqnm) 
the nsual time of exposure with a coil is less than with the static 


re ty rae. 


PREQUENCY OF THE EXPOSURE, 
4 7 | sprit sont ache 
This depends upon the character of the lesion, the rapidity ne iG ‘ 
, each exposure, the susceptibility of the pags 


esired, the length of : ; ‘y 
GESITed, = Ai the very beginning of treatment, 


and on the distance of the tuly 
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operator should cease treatment. These effects do not necessarily mean 
carelessness on his part andl NAY GOCE Im most skilful hands. 

Althongh the clinical manifestations are a anide 


In determining the 
Amount of reaction ol tained, yet they do not indi 


Cale the exact amonnt 
of the A-rays used, The possible methods of determining Chie ** loge? 


are fully detailed and discussed in a special section. 


Ii. Methods of Measuring X-Ray Dosage. 
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TECHNIC OF RONTGEN RAY THERAPY. i 
an clectro-dynamometer and a stop-wateh, «a small steady current being 
peussed through the two instruments. 

Experiments with these instruments showed that the efficiency of 
Ruahmkorff coil is the same for all intensities of current in the primary 
provided Mel the resistanes in the secondary cirewil renaing wiollered, 

Spiitermeter,— Measuring the length of the spark-gap (parallel) on 
the secondary coil or induced current was the earliest methml employed, 


The length indicates the internal resistance of a tube to the passage of 


the enurrent; the longer the spark-gap the higher allio he fie edu: 
But it is a fact that the variation in the supply of current in the primary 
eoil or interrupter will change the length of the spark-gap, with the same 
tube in cirenit. The pointed rods of the clectrotdes, thi composition of 


thie rods, the alinospheric conditions, such as moisture, éte,, the construc 
tion of the coil, interrupter ete., the source of current and also the 
amount of the current, will alter the length of the spark-gap. Two 
different tubes with the same current and same spark-gap may give 
different decrees of radiation, because the size of the electrodes may he 
different and different metal may be used, cte. Récléere, of Paris, ¢m- 
ploys a eraduated rod capable of sliding to anil 11m, 
bar hie observes the nomber of inches or CONUIMELCES. 
convenient form of measurement, and every coil is thus supplied and 
ig niversally employed. 
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at 


by Brandt in his posometer. Such a lunette is formed of two par 
Ox&x 10 centimeters and an CVC PLC placed close to it at “all ai of 4h? 
The box in his UP PArACIS presents two interesting Points (1) oi tl : 
bottom and placed at an angle of 45° is a mirror in whick hen lr ae ‘g 
through the tube, one can see the inferior , rh AMVC 


ees | hia 


om ae surface of the upper wall of the 
box; on said inferior surface is affixed a pasteboard disk covered with 
barium platino-cyanide ; (2), on the superior surface of the same ipper 
wall, exactly above the platino-cyanide disk, is the radiochromometer, the 
shade of which 1s projected by the X-rays on the little screen. and reflected 
In the mirror, With such a disposition the operator 18 not directly 
exposed to X-niys, : 


All radiochromometers give only penetration power, but we know 


that there is a great difference between the penetration and fluores- 
cence, and also between photographic (chemical) and physiological (ther- 
apeutic) effects, 

Shiameters and Penetrameters.—The principle of these déyiees consists 
in the use of an obstacle to the passage of the rays. (ig. 219.) Many 
different metals have been used to determine the penetrative power of the 
ravs, but as with Benoist’s de- 
vice these forms of apparatus 
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nally Incrnenses it Chick ness, , L all 1k 
ft is claimed by Welinelt that his apparatus 18 more Lecirile eee : Fe 
of a wide range of comparison Decaise of the wedge-shaped character 0 


the piece at aluminium. 


C. Tue Prystco-cHemMicaL METHOD. 
“J an A eat teal Hieve that physico-chemical 
Taal ot a .eCMeYy Bd precision, [ believe | ' ete 
Because 1 - 3 cul Chive thie other procednres 


s 4 r ip if ' he I le 
ensurement more nearly approaches the 1 | 3 
measurement mm ad ba ated by Holzknecht, He 


im vorue. This method has been ably ilhustr 
1 = it 
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32 ELECTRO-THERA PE UTICS 
based his theories and constructed his. 

rahe ries ail | el NS apparatus 
certain salts suffer a change of eolor naa zlbe 
Other Stl bstanees, when heated ane irradiated "2 
as the chloride of lithium, which becomes a «2... 88° #¢ 


ees imo eS & Freanich_ +. 
fite of potassium, Which changes to a Hellotrope ush-yel] 

ae high temperature, the colors of fiecs P ; 

i at proved that X-rays and Beequerel rays possess +), 
itt they areal] transformed in fornltnace MS DOSSERS this 

with the surface, a 


Chromoradiometer of Holzkneeht.— Guido } 
sented this device for the consideration ; ie: 
knecht’s studies on this su eatin 

6xpose them to the action 

taining the reagent covered with 
less and whose composition 
analyzed by a French chemist 
follows : “The reagent ¢ isis 
ile : der being potassium Sulphite o 
7 eta, OV penta-thionate. 
together with copal Varnish. This ¢: 
NEOUS area to le freated) has a divs . 


PON the 


Hain cep iv 


Coy iL} 
; a fa i] {' 
Con EXDPOStire [ 


Olzknecht, of y ienn: 
: le led him to fuse certain sa} 
a he ee He ai Be ri HH | is. 
VS. employs asm | 
1g] . JS 2 Small cans 
aq har . 7 mate t; 
WS heretofore beer kept A Beer 
Ist, Mr. Lind,’ and 4 Bord ae th 
Onsists of 49 77 7 a eas 
sists of 99.77 Per cent. potassinm SI 
rhyposulphi te, or : 


Fr F : 
The mixed mass is impre 


Dated snd hat; 
psule (which is pl elated and hield 


aced over the 


and under the inflnen ‘Yellow color due to ¢ cuta- 
rh Ma Tah, le : i : Le to thie a f rah ete 
stadnally beeomi nee of the X-rays the color eopal varnish, 


“enIsh tint. 


ng deeper ae changes to 9, « 

or ote dd] oo =) per aL the quantity 2 « gre 
ee nent ; sed. A fte 

on? ee | Ar, 


* he irrad} + = oF the rays is ner + 
1 i aia mf ati Jf bey: = : Cal 
ot seul whieh is graduated in me Pala 18 brought near to a standard 
Chor Scale being on Sea  *LoeKnechst unit f; Aga Jb SCAN ari - 
| byes £ sraduated frry, ts, Irom 1 H. to 94 Y the 
Sry Gs qs “1 stand | : POvy) ra Breenish-vyel]: sige, . hay ie 
ena | | ard of raryyy H | - a ov to ok der 7 rrp ‘| a 
after irradiatin, omy Parison for judei Heep green, which 
Cieilivantaves The unit is indicated b AL Phe or oF the capsule 
wea ee, che treatment is interrupted e 


This method has eepia; 
of th Tere, : = ALLO Nis Cerin 
r] 7 E se zs if Thee = . al ik to Co Ih i ik ey \ 

tained whieh at Of the scale, and this pare the color 


: corresponds 18 repeated until a tint je 
Va | 5 to the nraat ; t Unt a tink is ob- 
sitting MAY offen Te ~ Precise dose required. Ag more than one 


ees © necessary (in ¢} 
on reazent lnst be Kept. oe a 
we aoe capsule jg ani x : 
Many difficnlticn “ORE seat theory, hevertheless 
i a a i A gin, etecen ' ras og 
aot the COUrSe of 4 fea re suffers Glin es In color, or it may 
SOL ANC MNEE Al cA Gk. oe eI Morice Gu ce. 
Sule with the SARE cae imm i ee ar the Tk Bee 
aide | vat Very cliff : : ese Comparison of the cap 
sy of the body exhibit ee Different dndiyiauats and difforent 
Various diseases display tee erent degrees of susceptibilit | él 
rs isplay individn.g 2. ee usceptibility, and the 

ATs Ratliometer OF Setbonre ae Pecnliarities to the aetior if he “ys 
Noiré introdneed 4 x4. ON Noiré,—] | BeLIOn OF thé rays. 
A met =— 0 1904 Drs, Sabouraud and 


tS ritite | oyed in Franee, [rt consists of a 
Archives of the Rontgen Ray 


eae es between the two ex POSTIFES }, 
lirht- . sah Braduated seale holding 

2 Drool box. Although this method 
In practice we meet with 


June, 1906, p. 6, 





: oe re OTT | T 
N @xposed t,o "Cinta: 
; ed lio the CAthea : Vay 


ss ah Pc SC 1 te Ai, I dlp 


lolet vaysat the io;.. > and 
THD 


© profession jy L909 l, jira. 


AN ty 
le eon. 
hh is Colo. 
» bas hisay 
deserihps it ag 
Uphate, the 
Possibly potassinn 
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small disk of paper over which 


a 15 Sp rene HE In yer of e f & 
] .* thie ealt sec aly pauline” Dien Platine-harinum CV. 
nide; this salt assumes a brown color under the action of the X-rays M 


Villard pointed ont thats rthei 
ARAL CL [OL HOG That inde 4° nthe aa key os 
Sar er the infinence of increasing doses of the rays, 
Peaniimesyamicde passed from a bright green to brown, and at the same 
3 \ ql : ; 7 a hb | ; a < it | 05 ad A. aul iit By 1) " 
time the fluorescence gradually decreased, Upon a two-page leatlet is ti 
standard-color pastille, marked ** A*? (which iS an unehar pe “ait ‘| , 
NCEE REET iio eck ECT dct des Sah) VA eo BTEC COLT ) 
and another one marked “GB,” which is brown, and indicates the maxinram 
Goss . the shat ean tolerate without producing dermatitis, and CUIIsing 
ouly epilation. The Comparison should be done in a dimly lighted room 
: ie 5 


because, if the pastilles are exposed for too long a period to the light, they 
regain their original green color. The pastille should be placed in a pas: 
tille-carricr, $8 em. from the anode, and midway between the part under 
treatment and the anode. The standard color pastille ‘* 3"? corresponds 
to a dose of 10 X, Or 5 Hin Holzknecht units. Sabouraud himself ad- 
mitted that the test, however, is less sensitive than by the Holzknecht 
method, and that the color may change by the action of heat, light, 
moisture, etc. It is asserted by some that the location where the 
pastille is placed under the active hemisphere may not be equally 
irradiated, because the rays are unequally distributed over the active 
hemisphere. 

The Chromoradiometer of Bordier.—Bordier’ describes a new method, 
based on the principle that when platino-cyanide of barium is exposed to 
the rays, it undergoes a change of color due to the dehydrating action of 
the X-rays, also that the same discoloration occurs when this chemical 1s 
placed in an atmosphere artificially dried by sulphuric acid or when’ ex- 
posed to a gradually increasing temperature. Under the action of hight 
dehydration may also occur. THe deseribes his apparatus amd reagent as 
follows: ‘“The Bordier chromoradiometer differs from its predecessors, 
The barium-platino-eyanide, suspended in a thin layer of eaeperis 7 
placed on the skin itself, or at all events in the ae eye teh wie pate 
to be irradiated. The pastilles are square, with a GIGTOSISE Oey mutts 
metres, The back of the square is adhesive, bo faetlitate its AURIS 
to the akin, A STIL of colors 18 8u pplied with tints ios, Ms = “iF 4, COr- 
responding to the principal reactions required in mdioueraps fee: 

“Tint No. 1, a pale yellowish-green, 1s the shade that the a ‘ 
takes when exposed to the see i ie Lenton iit WAR 

ommplete integrity of the normal skin, With this pote eae 
falls out eae twenty days after exposure, anil Sab era gree: 
auececding iwenly divs. This 15 the werk pareaariecrsaiee 
hock’s, corresponding to a akin reaction of the firsh degree, ik 

Lees wary loss of hair. } 

by Bene a 9 of a sulphur-yellow shade, BY 
ASSTUNCS when the akin lias been exposed to an ITs 


ig that color the pastille 
wiation culenlated to 


1 Archives of the Rontgen tay, Furnes, 1K, pe 
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strong reaction wiz. erythema, tumefaction, and a; 
strong . 4 ake 
marked desquamation. 
jon of the second degree. 
of the color of gamboge. Tt corres 


produce 4 
the reaction 
form of Kienbock’s react 

“Tint No. 318 almost 


This No. 2 tint corresponds ;, 


Ponds y 


paction of th Se in aera 
mae «a eight to ten days. This is Kienbock’s strong norma] ,.... 

; i L ie : a ee “ rhs pe, eT 3 ee LE Be 
: “Tint No. 4 is of a chestnut color, and corresponds to 4 reaeti, 
the third degree, which is accompanied by Beno and ulceration ane 
skin This is the strongest dose ever required and should 


wilied to the normal skin. ine re att 
me a radio-activity of 100,000 for a wort, 


a specimen of radinm of brated 
distance of a millimetre from two pastilles. 

Very 
ewes that were cured at a single séance. He believes in giving , 
massive dose rather than fractional doses, 50 common in this cong 
This method is also subject to the same objections that I have mentj 
before. 

OQuantimeter of Kienback, 
new method of direct dosimetry, and asserted that, in LOO, he de 
strated that the changes noted ona photographic plate are an acey 
measure of the therapeutic dose; admitting,” however, that Stern’ | 
lished a paper on photo-radiometry, and suggested the use of phe 
graphic films, to be compared with a ‘normal seale ;* bat at tho 
(1905) Kienbock was unaware of the fact. He deseribes his instrument 
follows :* ‘My quantimeter (Fig. 221) consists essentially of two jn 





In Loto Dr. KR. Kienbock troduced § 


strip of photographic paper, which is easily applied to the irmuliate 


skin, and a normal seale of graduated tints, with which it is to be 
pared. The paper ia covered with a sensitized film of chlore in 
Silverin gelatine, After exposure, the atrip may be developed ino 
room or by means of a small light-proof box. The developmen! 
carried on in daylight in the consulting room. The film is then: 
With the standard seale, either at once or after d ryving. The « 
solution is of constant composition, and should be sed at a tem 
of 16° (©., or 4° F., for a period of exactly one minute. A ite 
the strip of paper may be immediately compared with the sealr 
onit of Rontgen light which we eall X is equivalent to one hall ol 
Knecht unit and to one-tenth Of the Sabourand-Noiré maxim! 
The formula 14 as follows « Ll S-N maximal dose 5 H or 1 *., 
This reagent enables na to measure the penetration or the 
Of hardness of the Rontgen light. In eompariaon with other 


| Are bil Gem Pr | tha Roentgen Ray, Porn, LTA Mi, fh Li. 
Ji mr Tia | nif Cu Cares ithe | Keep [ bere anny a ta. 
| A rhivs rir} | thin Lintgen It ay ; A cre, } Oe. [ Li. 


S the Ghd 


o skin of the second degree ; it isa true dermatitis 1,."' 


ti Te 
eS Ge 1 
: Te 


He obtained tint No. 4 after irradia; 


soft tubes are not desirable for these reagents, as they prodn« 
nitra-violet rays which will be confused with the A-rays, [{p rinaai 


==, 


FECHNIO OF RONTGEN RAY THERAPY 
r APY. “i 


methods, the quantimetric method jas he a3 | 
“_ cate “= AY HOT iniaen of of i aver 
ness and the prossi bility of timatine Small «lif 7 ise) digs 
: 'S Snail differences of doage, This 


method gives a permanent revistered| record j 
e F 7 fe - = nih libs aoa 
method is the dificuliy 1 hich tc encountered| / 


guishing the slight differences of tinton the ceale 4 
a ott’. cut 


ite Lo j | 

i Val we ol Liye 

irr 4 ] liad 

ede aba Le Oa EE 
j 7 

LOL alee elaine 


Is necessary and always tedious. Woy 


1 Dea t ili "1 
color will be darker and will be more difientt fi . * n ‘ id : : on 
with the scale, The degr © Of the sensitiveness ; t the « nee Ba t} : 
paper may frequently differ, 

The New Radiometer of Frewnel, Tein = tort he ner] in Toe 
and is Dased on the color Changes oocurring in a two [rer & Hokion of 


- === os _ 


"TT BitliuLellle wee 
“Peg ttl de A, es fei target By 


aera Se Spe 2 See 2 
¥ ie os - a = = CT _'* ¥ 





c= k i Ee F 
avr 
4 - TL | F if al remain Ws 
pyeire: welatorn ity @ Horewriy hits nsiiaie | 1i ff F | j 
- : r =] Tf ee 7° i i! | t i 7 ' 
nine h inners | fave fe hours, hi ‘| a oe a ' <s _ Lindy ta 
4 ore np pL af 1 i a i! ay Fal SB) hi ' / 
iA le others el wren Ca pee ' Hin 1 |r 
i : :, 1 fly | cf 
PLR e dl to tie raves bor three nine Fr ih i rh 
from tive Pit perth. SI yeti heat ane Met fra gee | ts tha eoeltion id 
wth; eatrea la ie i. a 
ar), although this melhed 18 net aernrean 
Ara), AeA a 
2 y 7 4 ak i Vay f | ees 
a scp fie a reed 4 Tee ‘ 
to nnoetable for practiral | lie * eave. with the liters 
4 , pas 4 


The baw hfent rm it ia | * ia ion er \ earng onal | 


1 a bh & 
ot | ve 4 « , t q | - , 
a." ipnamae LU 


ipo HALT, a ae ie, oy? ol tan CPN alle 


a - iL sry 
tame of tint in ain 
shows a change oF Ml 


" _ - ; et & pe. F | 
hy the nee of Heolek me L 
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ELECTRO-THERAI EU TICS. 
4ah 
«—Schwartz.' of Vienna, demonstrated a yy), 


Precipitation Te thod 


aenring the strel 
ened th a mixture of enpnonion! ele ea eee ve publi. 
This mixture is a clear fluid which, aueltered from the light, keen 
indefinitely. Exposure to daylight or to the Rontgen Tays CAUSCS the 
precipitation of calomel. The amount ol preci pation is determined hy 
centrifuging in a graduated capillary tube. — Three millimeters of the 
precipitate in the eapillary tube coEeS pond epee sUUALely) Lo the 
strength of a Iolzkneeht unit. This LOGUOELE yale the usual Methods 
of testing the strength of the latter has the disadvantage of bein, 


Bo 
subjective test of color, 


ith of the Rontgen rays, based on the | reCi pity, 


mute. 


TD. THe Ionization METHOD. 

Prof. Réntgen, in his second announcement, stated that he had already 
made this d isCOVErY, and, probably prior to this, J. J. Thomson found that 
the X-rays would discharge both positively and negatively electrified 
bodies, by experiments on Hankel’s electroscope or electrometer. Thon. 
son stated that the discharge varied somewhat with the intensity of the 
rays by the relative luminosity of the fluorescent sereen, and in several 
instances by the relative darkness produced upon the photographie plate. 
This method is based on the principle that X-rays have the power to 
ionize the gases through which they travel. 

The fonization of Confined Gases.—Milton Franklin? states that, ** so 
far as | have been able to ascertain, this method has not been system 
atically used to measure the intensity of the X-rays. This method has 
been commonly employed to measure the radio-activity of radio-active 
substances. Airis rendered a conductor of electricity by this ionizing 
agent, and the measurement of the amount of enrrent flowing through 
it, tinder given conditions, gives an absolute index of the activity of the 
radiation. It 1s necessary only to charge the electroscope by applying & 
rod of vuleanite, sealing-wax, resin, or other suitable material, which lias 
heen previously electrified by friction, and then to time the transit ot 
the filament under the influence of X- rays. The rate of discharge will 
vary directly as the activity of the radiation.” 

ee of the instrument is as follows: | 

The électroscope is charged by having brought into contact \ ‘th 
the knob, a rod of vuleanite which has been electrified by friction. ‘The 
knob is brought into communication with the filament while the vulcauil’ 
is in contact, and released as soon ag the filament has assumed a lionel 
ee cake clectroscope is brought to the same distance from the 
ee ee patent Cin any position), and, while the tube ig run: 

ra | pened, and the time, in seconds, oceupied b) the 


Wiener klin. Woeh,, May 31, 14h, 
*New York Medical Journal, April 22, 1005, 


LECHNIC OF RONTGEX RAY THERAPY. ve 
filament in transit, is note. 
coeflicient of enerey of the whan <2 

reading mace. under any Gircurnstcites: cries with wy oller 
instrument, the ratio of energy of the ty: separ Ane 
the we times, 

an this method, with An Glectposcone of the rold-leat yy 

the relative activities of lwo radiations may be niente’ eae deed 
fecuracy and expedition, and if one of them Ls die: EAE 
achivity or bears a known ratio to the standard. the veiling oft S ve SY 
In terms of the standard, will be reqdilv dedncibie. eee 
variations must be taken into consideration. The onmber of seconds 
which it requires for the filament to traverse the eld, fficien 
of the strength of the rays. 


The hiinbep «ft 


Seconds ia the ovar 
reiys, and aoe 


ae With @& similar 
LWwo radiations will equal tliat of 


Atmospheric 


18 the coefficient 
All ealewlations and variations dune to 
the atmospheric absorption must be eliminated at once." 

The Radlio-aetive Standard of Phillipe, —Phillips' utilizes the principle 
of Franklin’s method of ionization, and suggests radium as the standard 
nnit, He describes the modus operandi as follows: “The method eon: 
sists in attaching two similar discharge vessels one to each of the plates 
of the electroscope, The needle, a thin strip of silvered mica, is only 
electrified inductively, anc the forces acting upon that end of it which 
comes to rest above the centre of the gap are able, when the rods are 
electrified eqnally, to prodoce a condition of equilirium. ‘The horizontal 
rods are connected with the standard radiom:; when the rods are equally 
charged, the needle is steady, Dut gives no deflection, * © © i 
may aso conveniently compare the activities of various substances, by 
noting the time taken for a gold-leat etectroscope to discharge aibebec, 
certain potentials, To do this with anything approaching potatoe 
however, the motion of the leaf must be observed Witt 0 TeAdiDg ee 
ve He calls the absolute unit the Becquerel, or ate while 


z i BS | J yen f a, ." ha ri P| Hifie 
fhe commercial unit might be appropriat ly knowl a5 0 ¥ 
one ani one. 


Dr. Henry G. Piffard’® takes a briss hall, about on i 
, and supports it about four inches from 

j F “a toerinco y the ante- 
thie wrill of thie tule pst within the circle rl rivs esting rit thi eyes | 
The lull is then connected by a cord about oight feet 
thie lec roscoe. AS BO00) Ts the cnrrent 
aluminium newidle oF foil indicates the 
an the seale. For this purpose 
volts) or his 


quarter inches in diameter, 


rior hemisphere, ! 
long to the charging device ol 
[MISSES through the tube the 
le is easily real olf 
electroscope | which 14 
of an are) Very ‘ 
yw through the tit, cari 
and indioahes 


charge, and the ang 
le found Graun’s 
own (which is graduated in degrees © | 
current pRissil 
ronning steadily or mot, 


envioutel i 
a i Ww a 
CoOnVenIent, -aM 


angle varies directly with the 


also shows whether the tube 18 


any notable change in the vVaecniiin, 
Tone, 1000, p. 24 


taechives of the Rintgen Ray, 
Art hive al | Awe geben, regi 


Ge 1h, a 
i Journal of the American A corlien 
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438 ELECTRO-THERAPRUTICS, 


i, THe PHOTOMETRIC METHODS. 


These methods consist in comparing the fluoresce 
barium eyanide sereen with an artificial light, either 
produced by radium or a radio-active salt. 

Lhe Radiometer of Courtade,—This instrument consists 6faleaq 

ae Pe as ‘ : . LEE Bisel 
containing two similar openings, and covered by a fiorescent se ak, 
is. ; * as PSC ny. 
radium, which serves as a standard of liiorescence, is placed |), auak 
aperture, The degree of fluorescence on the second zs 
the X-rays, is equalized with that of the standari] 
tance of the Crookes tnbe, This distanee will he 
and the quality of the radiation, This meth 
solutely correct, because the intensity of the fluorescence of all 4] 
platino-barium cyanides is subject to ereat variations, when ox breilit i 
long time to the action of radium or the A-TWys. | ces 
Lhe Guilleminot-Courtade Method,—Founded on the same princip| 
“Val? Tor my = RRS PI De as 
the radiometer of Courtade. Guilleminot employs a sam ple of 1 e rT: 
ATE cs . : i F . i 7 % Fr Sil yy a te f nn 
hisstandard of comparison, whose activity is 60,000. He consid ae : 
te ae : ~iipet a 3 Yas ov, 000), 2 considers the 
unit of quantity of the X-ray is, that quantity falls eu 
sete Of the surface in one minute of time. This unit In ealls the unit 
MRE) -Wor-exaninin. af fhA (en ctens pou Nee ae 
Of 2 andere ia a . the Crookes tube has to be placed ata distance 
os “ths 1 order wrodnece : i . ; ines | 
then the intensity of ao ee oduice am equal illumination of the sereen, 
said to be unity, Pray ee es of the field at 3 metres from the tube is 
sls: , “we : Wt wih 2 Agnew. ee: J 
‘“M?* absorhac = 18 16 15 easy to calculate the number of units 
= #0Sorbed per minute at : Tene ‘ | 
Thus, in the above avaninia a. a distance of 10, 15, or 20 centimetres. 
, eevee example the number of units 
1) centimetres distance is 900, © p72 - 


80 CM therefore 30 em. x 30 em 
This is open to the many obra 
barium-cyanide changi 
five us the amount: of 
calculations deduced, 
The Fluorometer of Wittia, Thi 4 

eee. tongstate of cat nis itstrument? 
vacnnm tube, in order that the dilntars | 
a radio-active Stbstanen Which lias t 
of light. **] found,” says William ee 
screen with the radinm (Curie) ri se ¥ 
tube in a dark room, and the din: 
less bright than the luminon 
farther away from the 


CNCe of 4 


“Fr plati, , 
With LP fluo tie 


SCE ip 


a l cine 
eEreen, produced fy 
by altering the qi 
1 neasure of the 


Bas LITO 
Of 15 nob thoroughly op aj, 


absorbed per minute at 
UM) CTT. 

Lt cm. 

! 900, while at 15 em. it is 400, ete.’ 
objections mentioned before, the platino- 
"5 se color of fluorescence, ete, This does not 
absorption in the tissue, but we infer that from 


6 metres (300 em.); then 


depends upon the dis 
reen must be held from a giver 
ation from if may equal that from 
en neasnred by a standard source 
“that when a tungstate of calciut 
- upon ib was placed over a vacuulll 
| “rays allowed to strike it, the radium was 
vac ican but 
until a point was reached at aes ie x 


that as the screen was moved 
ightness of the screen diminished 
sereen was less bright than [he 
' Archives of the Réntgon Riny, 


The Rintgen Rays in Medic June, LOGs}, 


ine and Surgery, 1903, p. 640. 


es SAS? « 





TECHNIC OF RONTGEN RAY THERAPY. 4a 


radium, and that then by gradually approaching the sereen nearer the 
vacuum tube a point was found at which the radinm and sereen were 
about equally bright. 

“TL experimented with several tubes in this way, and found that the 
distance at which the screen and the radium were about equally bright 
was different with different tubes, the limit of variation being between 
10 and 41 centimetres; and the distance was constant for the same tube 
under the same conditions. As, by means of a photometer, the amount of 
light given off by the radium can be measured in terms of a known stand- 
ard, 50 the amount of fluorescence produced on a tungstate of calcium 
screen by a given tube and the brightness of which a given sereen is 
capable may both eventually be referred to the same standard. The 
fluorometer may serve as a basis, with a given apparatus, for determining 
the length of exposure when X-rays are used as a therapeutic agent, and 
likewise when they are employed for taking radiographs.” | 

This instrament has the objection that the durability of tungstate of 
calcium varies with different tubes, and also because the vacuum of the 

tube changes during exposure and requires constant attention. | 
The Method af Contremoulins —W ith this met liod, instead of employ- 
ing radium, the standard finorescent sercen is illuminated by an acetylene 


lieht. This is open to the same objection 1S stated above. | <i 
Selenium Photometer,—In 1905 Ruhmer Levy presented, at the Berlin 


ss, anew instrament for measuring the X-rays. «A selenium cell 1s 


Congres : 
clamped ill position ata fixed distance trom the anode, curre a a aa 
couple of dry cells is passed through the selenium, and its ue 
read off on a milliamperemeter. The X-rays alter the resistane 


™ - a " aritacieae | | ie 4 qi if the 
seleninm, and the variation of the current 1s therefore a measure of 
eye bl bl w5 , ‘ 


quantity of the riys. 
Dunham's instrom 
‘aside of a wooden pill-box 
This and a voltmeter are placed, 
When this is placed be 


CTL ah 


lenium cell, which is placed 
igstate of calcinim. 
rent of nob less 


wnt? consists of a se 
and surrounded by tur 
in series, in a direct cur | 

fh yolt fore an X-ray tube, the tungstate of 
than Gf) volts, 


oy ta eansed to fluoresce and the light derived Sa ne Seagate 
Nahr oof the selenium cell to pe reduced, The flmoresce « 

deal aga Lh candle-power lamp, This lowermp af 
; aie nt to flow more readily, and ah ghey 
resistance ‘oil by a very sensitive voltmeter. ce ake 
be directly measi ace est the fact that a2-per cent, solution e as 
pends for se ees cael le and uniformly affected by the . a es 
Ak cay eated “varies from a light pine ay Ren wall 
"dhe necoud instrament is 4 follows : | : poner ‘a ii d. 
Sree as before, but 10 fluorescent Sy ™ 


ell placed ina light, tight box. The 


cale 
exuses the resist | 
ia much less powerful than i | 
‘ n the cell allows the curre 


nent de 
form in chiar 
lis appearance 
reddish brown. 


pub in series 
and voltmeter are put in nA pace 
The wooden box is removed ant the | 
; viet or, Lik. 
HLanwet-Clinic, Cincinpati, August =) 
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£6 ELECTRO-THERAPEUTICS, 
resistance of the selenium cell 1s reduced yy the eleetrie lan) bev, 
partition, ‘The light must pass from a lamp to the cell through es wi 
because of the small aperture. To make tls doubly certain the Ope, us 
is fitted with a small cylinder so that the rays must pass 4; desines 
When it is desired io Measure A riven dosage, “all that is He CeSSAiy todis 
fo fill the bottle, place it in the box, and make the reading. ‘The .,,) hi 
is clear and practically all the light passes to the cell. The resists, 
drops aud the voltage as rend on the meter goes up. The bottle i, es 
removed and laid on the surface of the patient near the part to pp... 
the irradiation. Alter the treatment if is quickly placed in the },.,, ig 
the reading taken. The quantity of X-rays will be read by the differen, 
of the voltage before and after the exposure. 

Dr. George C, Johnston’ takes advantage of the flnoreseenp,. vine. 
duced on the tungstate of enleinm or other se¢reen ms indicating tha 
quantity of the X-rays emitted, The flaorescing sereen is placed inves 
light, tight box, and facing if is aselenium cell. Such a cell, when kent 
in total darkness, may have the resistance of several hundred ohms yc 
on permitting light to strike the cell resistance falls almost instayij) 
and this alteration bears a direct relation to the intensity of the light. If 
there is placed, in series, with such a cell a galvanometer or ammeter pf 
sufficient delicacy, a series of current such as an ordinary dry batter 
and a variable rheostat providing a means of introducing more or jes 
ohmic resistance into the cirenit, and the rheostat, the measuring instry. 
ment, and the selenium cell be balanced, the point will be found at whieh 
the ohmic resistance of the rheostat, the communicating wires, the 
Seleniom cell, and the measuring instrument will exactly balance the 
electro-motive force of the battery, 

If, however, the container, having within it the screen and cell, Ww 
placed in the path of the X-rays, the screen will become luminous in pire 
portion to the distanee from the souree of the ravs and the quality of 
rays striking it. The container will be lnminated ; the selenium cell 
under the influence of this hehe will change 18 ohmic resishincée in pre 
portion to the light, and the current flow will be measured and indicated 
on the dial of the calyanometer, 
| Fitorescence if the Tube and the Appearance of the Rlectrodesa,—Tins 
method does not afford a reliable means of determining the penetrability 
of the rays, as the Hnorescence depends pon the kind of class Composing 
the tube. Ina dark room this fluorescence will he more clearly discern 


ible. Behind the Anode there may often be noticed annular patches at 


fnorescence, indicating ah high vacnum. In studying the appearance 
of the electrodes, a phenomenon Sometimes noticed ig: the emission of a fite 
smoky stream around the edge of the cathode : indicating a high degree 
of vacuum. A low vacuum in the tuhe can f ‘ recognized hy a eonical 


‘Journal of th eet neti . 
urnal of the American Medical Association, September 15, 106. 


TRCOHNIC OF RONTGEN RAY THERAPY Lbd 


ai 1br]) ¥ a] 7 = 
Siream of cathode rays of a blue eolor. 


we 
{ Phe cit} hoe Wad wa Pa ae 
= z " z i 7 1 oe rt os a as i Zz OL yar ek ols 
h at rit the Anche Ld ten ties tient the ] i] i chy Pry rerl 


libe 18 working : 
see ee sti , ate Ms , RE properly, and that 
es u a high de Bree or penetrability are being preluce|. However 
ty le ‘rh ie Loe _ == = . 7 I ao aye fT. 
this will vary according to the thickness of the platinum anode and ti 
sherry Ra aor i vies OTOL vn the 
strength of the current. It should not be forgotten that the 
Pa i 1 


rt es iT, ; Rame tube 
Will fluoresce differently with the diffe 


rent amounts of eqrrent whic 
im is , whieh 
will produce more or less penetrating rays 
The Theemametyie - a ee 
Ls | af ee EET u if Mk (head. — Kohler phates ry | thermometer mtn “1 
depression Lt hic Crookes thie, whereby he Leth tea the Oration ot 
r . z = — ‘ | os haan mM = 4 1 : i 
TAM perature AS indicative of the quality and quantity of the mvs 


Ill. Natural Fluorescence in the Human Body and its Artifi- 
cial Production. ' 


Finorescence may be defined as a property possessed by certain sub- 
stances of absorbing visible or invisible rays and émitting visible light. 
Plnorescence and phosphorescence are not, however, SVNOnUVMOMS, i tliat 
the former is evidenced only when the exciting cause is acting, and that 
the latter continues after the cessation of the exciting force, Long ago it 
was asserted and proved that a natural fluorescence existed in the tissnes 
of the human economy. The crystalline lens, the cornea, the aqueous 
and vitreous humors are all fluorescent. Again, it has been demon. 
strated repeatedly that the liver, heart, lungs, spleen, kidneys, brain, 
muscles, nerves, ete., contain a finorescent material, in many respects 
resembling quinine, to which the name of “animal quinodin hs 
been applied, Half a century ago the view was advanced, und still very 
largely obtains, that an intimate relation exists between the decrease of 


animal quinodin and malarions affections; therefore the apparent Wisclom 


of exhibiting quinine to augment the fluorescence ot ihe devitalized Lis: 
Based wp these views, experiments were 
treated in darkened rooms with 


sue to its normal pot. 
instituted and malarions patients were . | | 
mngings, in the belief that the gporniation of the plasmowinm a 
of Hight, and especially red light, 
Thus, from tle de 


porple | 
malaria conld not occur in the absence 
catment of smallpox. 
and experimenters, the Administration of 
“d, and the blood thus affected his Leet 
h by the X-rays and with muliam, 
uo radiation 


the LiSRIeS, 


corresponding to the Finsen tr 
duetions of various observers 
fnoreseent substinecs lis heen tile 
an interesting study bot 


the snibyject ol 
, Lal ie Coe lee harmless, euniel 


The fluorescent substances mi 1 
5 7 f i is 5 ik [ony he | bith 
er at Wwe k rl olleriiie al (] peers et ha Hd Ph Be | a 
employed caput rr mive. (hia A Ty6, eunndl tlie 


i 7 | eee mie yiolel 
Sunlight, electric dise harges, the ultrasv! 


<i hy [ir 
a clear excpeoed tian af the stody, the 
Artithenaily odie cl Lith 


a r emails Thi a 
This ari lijeat bifid hein fice ox hmustivels anil elegan I 
L hte = ie 7 A= F a4 


William James Morton, of Ac de city hide rathct. 
te temel in Morton's Original paper,  PynOrEESS i iil 1, 1008, 
ler is referred ' Tanrnal af the American Medical AmeKoatION, April I, 


article have been inken 


re 
the Homan Orne, 


from which porta of the above 
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WLECTRO-THERAPHUTIOS. 


442 
* Pe -eiti fluorescence and phoer, 
ve are all capable of exciting | Ne PHOsphorgs. 
aaa canta and plants, the reader 15 referred to the ¢ 
eeated to ‘ Phototherapy.” 


ahe'| lon 


APPLICATION IN TMISEASE. 


Asa therapeutic agent, Dr. Morton Bey % : ernp Oy quinine bisn]. 
be é ees of from five to fifteen grams daily, aeCOrding to the 
phate in doses 0" tolerance of the patient; fluorescein, a 1 4, 
natural physiologic ss a twenty drops, three times daily, one 
aqueous solution, from Sx ee eon «rains daily 
after meals; esculin, from five to ftteen eae SS aa 7 
iaan treatment of an extremely obstinal ce case ot lupus, one patient 
has now taken ten drops of the fluorescein sol ution Bare ues daily dur. 
ing the last three months and, employing ne a es ; mh si my has his 
lips healed over large aes, but he also 1s £2 an Aaa pounds in 
weight in the three months, Bot hh in hospital and ee private pract lee Thy 
cases of lupus heal more rapidly and get permanently cured by this 
method and in less time than by any other method [T have used, 

“7 have ready to report six patients with tuberculous glands of the 
neck, two already subjected unavailingly fo numerous surgical operations 
for removal, who are now perfectly well. One case of tuberenlosis of the 
hip-joint is making marked improvement. 

Tn tuberenlosis of the lungs the method 1s riving good results, not 
yet ready to be reported on in értenso. 

“Th from one to three days after beginning treatment a reaction 
occurs. The afternoon temperature ina recent case rose from normal to 
103° F. The cough, night sweats, and lassitude increased, Mxamination 
of the sputum at this time revealed an enormous inerease of the number 
of tubercle bacilli. This reaction lasted about a week and then the tem 
perature gradually fell to normal, with corresponding improvement! in 
the other symptoms, The patient then entered on a stage of siealy 
gain in weight and comfort and personal appearanee. The case | 


nofder most rigid observation by skilled consultants and will be report’ 
on later.” 


cal) 


hour 


* Morton asserts that the fluorescence is much increased if radio 
Az active water is used to prepare fluorescent solutions. He administer 
Oe a halt ounce of radio-active water in the morning, and again in te 
ie) | evening, believing that this liquid absorbs and holds the emanations 6! 
= radium, becoming a secondary source of radiation; the charged watt! 
a exaung the flnorescence. THe successful] ¥ combats those scientists ¥!” 
“te deny the possible existence of a radio-active fluid, 

AG Denne af usual in sich studies, the mass of literatu re, good, bad, anid 
: Nisdeis te Ree in hand 1g most confusing. | append as 

as oars © excitation of fluorescence within tissue ™ 


TECHNIC OF RONTGEN RAY THERAPY, iA 
species of phototherapy and dependable on the 
effects. The term Sensitization is not iccurate, for itis not known Ww list 


: ot = F : = : ; i = 
the ter ee There is no proof that fluorescent substances: make 
the cells or other micro-organisms ¥ 3 


came basis for urative 


| ulnerable to the exciting radiation 
* What the fluorescent light lacks in intensity el a 


18 Compensated for by 
propinguity to tissue, : : 


: ane method here outlined consists of a medicinal saturation of 
the entire blood system with a fluorescent solution, and submission of 
parts or of the whole of the patient to the Rontgen and Becquerel 
radiations, and to electric discharges, 

“The method naturally includes filling cavities with fluorescent 
solutions, as well as using these solutions medicinally, 

“The curative effects obtained by this method are probably dne 
to the fluorescent light. This method permits of an improvement in 
skingraphic effects and of flnoroscopic examinations. 

*“Vollowing the suggestions of the use of fluorescent solutions in 
diagnosis and treatment, the method has proved of value in determining 
the position and size of the stomach and other cavities of the by thy. 

“The thoracic cavity presents on the fluoroscope a degree of Wlami- 
nation greater than that produced by the X\-radiation alone. | 

“The method is useful in tuberculosis of the lungs, and in other 
eases of tubercnious deposits, as well as in cancer.” i. nee 

Fijinence of Photodynamic Substances an the Action of A Rays. Kote 
is enthusiastic over the enhanced action of the X-rays alter the spranes 
have been previously injected with a one per cent, or per Shoulat 0 Ns 
He deseribes experiinents on 
The inject lon of sit 


tion of eosin, an hour before exposure. 2e 
animals, anal witli lupus eich Wirts 10 the clinic, seh The eRe! 
enables the course of X-ray treatment to he much shortened, ioe nt 
cles 1c . | Aer ane eonver Oni if more 
sure mee mob be so long, and the reaction Ocelrs clan: ie he ener 
‘ntense than without the eosin. The eosin injections also erage ie ee 
: | ? ee eri hod are, WIG Une Utebtre 
. vation to be restricted toa cireumseribed area, 
rel ic reel Leet to lee re Stricie ; 1 i . eel ct the Til Ss. 
Soctad canned tissue around or above scarcely feels the a “i , l Prac 
| 5. | ; animes Tery DLAUSIULE, ail 
| Theoretically this method of treatment seems very P xr Zs sckationss 
tical b nts of ts value have fallen fur short of the eet ae nt anlts 
LCL LORS ee oe neh onantities oF HHODeSceny sm 
oa » fact that such quantere: hes COO ee 
This is probably due to the fach th ! 1 in the tluids of 


| are eo widely distributed and dilutes : 


: ui ae ee “need, 
i — - “ee pTAlle edects ihe Lia prot Si , re , 
the body that no app™ ed experimentally outside the body fils to 


tion, approximately. employ The effects produced on the 


give any reaction on od A a eee ie probably due to its ant 
eats. niatrati af quinine are [M . | Fev bers 
dttcs the administrition of sym tee officient MGnteen 
ee oh teracting the toxing resulting from eftien re 
COUT ‘Files ares 


} 9 ccteaeriert Pa fect us 
Se Nei: nt breakdown and absorpaoen of disease 


treatinent and ihe conseci 
tissues. 


ry vol, bx LM 
1 Pantech. med, Woch,, Herlin, vol. 1X. l 
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THERAPEUTIC VALUE [IN DISEASE. 


I. Cutaneous Affections. 


Lurvs ERYTHEMATOSUS. 


In the first case of lnpus erythematosus treated with 


Lhe K-pay 
the method employed was precisely the same as that osedd 


lupus vulgaris. 


infiltration In those areas exposed to the direct action of the paye 


; * p - : , in 
mediately surrounding this area a ring of pigmentation forme whic] 

SLi i et Gre he : 1ale |] 9 hen , "i ryt ae : Byte . é a ell, 
however, quickly disappears. The skin remains perfectly flat rer: 
and practically normal after the rays have been discontinued. 


Jntassy * reported a ease of lupus erythematosus in which he effected 


an absorption of the infiltrating cellular elements, deposited | 


renee of small extent was observed in those portions whic 
difficulty in reaching, 


Hahn and Grouven* report suceessful results obtained 
lupus erythematosus, as do likewise Sy 
Schein,* 


LUPUS VULGARIR. 


a That the X-rays are most beneficial in the treatment of lupus vulgaris 
Is to-day the Consensus of Opinion AMON dermatolocists. ae 
and Schiff were the first to give a detaile d atoount of the Pearatla 
suiaenice of the X-rays in this disease, The — eee 
selective action on the tubercles, and in continued treatments cause 
al sloughing off of the Mf tS cause 


replaced by healthy sear Gane eee masses, which in time ar 
treated by him as lean] ie 1807 Eras eduction of Freund in two cases 
inflammatory reaction wikt, et, tot there is primarily set up an 

a nai ¥ reaction within the already discovered disenced tissue by 
the rays,"’ A SCOVErE( diseased bissite by 


rays seem to have a 


After irradiation thoravasets., . 
to become Shee aa results a specific r “action, cansing the tubercles 
NE 5 TN18 18 followed bya loosening of the tubereles with an 

i | Pee dee 
Fortechritte der Rontgenstrahlen 

Wanderversamm)une 
* Acrst]. Verein, | 
“Fortschr. a. d. Get F 
eo ed Geb. a. Rintgenstral te: ne al 
"Lancet, TOO], bi. pp. 144. See hy. al 
‘Wiener 


444 med. Wochen., 102, lik, p. 847, 


oe amen, Yori, by Dr. Ei, Schiff. 
ing Ungarischer Aerzte, Aug,, 1899 
Tamborg, 100), OOP 0 aoa 


itt Case of 
The result was a rapid disappearance of the celly 
mE 


Peart ty ee : a y the Capit. 
aries of the COMTI and Ol those of the corps caipillare, A part ial ran: 
hi he Pays hid 


Ink Cases of 
yogren,” Sartin,® and Torok and 


THERAPEUTIC ¥V A LUE 


IN DISEASE, Aan 
inerease In their size, due to an aAuemMented blood sunnly 
ceeded by a shedding of the m ; Ply, 


aes. With theswellis 


Which is suc 
nodules there is set up a swelling of the 


fol the tuherculons 


already infiltrated lymphatic 


flands in the Vicinity Of Che | ul Mrchlans rey 


ee rratt+ 1 wasy toned oo eS 7 = " ey = 
| Birkett treated a boy, aged 15, with a amily history of tuberculosis 
who had two distinet priinary lupus growths in the oro pharynx, cach 
situated partly on the lateral and partly On the posterior aie 
nlar in appearance, about the size or 


Medical and Sureicsal MICISUTCS Were 
and resort was made to the X-rays. 


ryt . = FF, qu = a . a 
wall. The rrowths were distinetiy nos 
a swollen saro erain. 


Inethicient, 
“A rerulating tube with a vacuum 
equal to a d-inch (7.5-em.) spark pip was employed. Twenty-three daily 
exposures were given. A recurrence was treated in the same manner. 
and the results at the present time are most satishictory, 
In eases of lupis the reaction always rung a similar course, the 
tubercles gradually swelling, turning dark red, and becoming turgescent: 
at the same time irregular dark spots develop in revions previously noat. 
fected, which subsequently take on the character of lupus nodules. These 
nodular masses subsequently drop out, leaving behind cavities with a 
circular punched-out appearance about the size of a pin-head. 
The results are on the whole as satisfactory as those obtained by 


Finsen’s method. The latter may give better results, but the procedure 


is more or less tedious, the apparatus is expensive, and often fails to 

work satisfactorily. With the X-rays a larger field of affected skin can 

be treated at one exposure than with the Pinsen light. | 
M. Morris and S. BE. Dore? state that ** the X-rays have a sphere of 

usefulness, but in cases of lupus they are much inferior 2s a COrabive 

arent to the treatment advanced by Finsen, 

applied to cavities which are inaccessible to tl 
EB. Smith * reports 


Hlowever, the rays can be 
i Fingen light.” 
a case of lupus vulgaris, of fifteen years! standing, 
anccessftully treated and apparently cured by X-ray irradiations. - oa 
patient was a man of eighty, who had been told that he Uberaee tie 
with a cancer of the right side of the nose, the inner canthns ot eae 
eve, and the inner thirds of the lids. Twelve treatments were a i 
marked Improvement being noticenble on the ete diame ee 
was interrupted until the affected aren was entirels aye , promptly 
epcond treatment, healthy granulations appeared and healing | = 
followed, The patient Was i 
The following Case Caine as Se ance aide of 
young man in whom lupus had developed very BOW" 


; : -" we at the opposite 
i ling over the bridge to the mnet ennthns of he dd aa 
eae Rata a d littl wo ono exudation. Sryall modules 
Thera was main and litte or 1 MUM 
eye. There was 10 ] 


6 dose 
iNow York Medical Recor, December + iW. 
1 Britisli edical Journal, Jane ae 
4 Ruffale Vedien! Journal, January, jl 
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distinetly sens ae 
i bly Separated Irom one another were not 
TTAPARAIVEAA ference fees : Io Hobieead hl, 
eerie Le examination of the diseased bissie | ye Ale 
Affer twelve treatments Win Seis aie Sue cContirmed 
Dr. H. W. V woos 16 Was permanently eure; 
ie MDs » Vi Alan! panants 7 : 1 

ek cont Van Alien reported fifteey Cases of Ly 
| cent, cures, The average i ae | 
fe —. 4 - LING Sines brag 

Is fron 1h troaan ‘ bo Pea ney Lien cs ; 
montl : ahs year to eight months, The average tim | ps 

MOS, Coe shortesh part ect | ee MIME OF tira, 
onthe. pees period being three Months, and ¢) iia 
HOLINS. he Mosk poreank snes 800 the ly, 
longest tin is most recent case was (reated three may t ongee 
aiilaw ai | ine ae has elapsed Since Lreatmen ia iis: Hhnhs Tear The 
“aos WETG Cured: in one there wea . ~ ee. Vere ‘ | 
i Sires » Pre Was an apparent enp . % Eleva, 
and two cases were not benetited Pay: One 


OT 


| a | hy r 
th Mit, 


a Cys 
Li 
TUR Tiggig 


rit, Wht] 
el 
CONLIN: 


a 
IS Sip 
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Peuurnite 
ae 


Navin, 


The removal o ir 4 
-Temoval of hair from hairy nev 
by Prennd 2 3 ro we MOITY DEV WAS SUCCES fy] ]¢ - 
a) remud (in his first C50 of hypertrichos: SSrmlly accomplished 
and re by Pusey," ' ~ = teated by this methoy 
aseniar Neppy.. et eee 
ety Tr Mevt.— Jutassy ‘has given a very PEAT ALTA: 
successful treatment of an extensive vascular eresting report of the | 
Wirt Of tha vraa : Ly mee VESCULAP WEVOS of the £ 
| irt of tha ares Involved the at ; aa : Is of tlie fen. Cyer 
there were dilatations farms, HeVUS Was flat, but on the cheek ap 
he = : = a | atations forming anfiomats from tl Lb ee a . ; anid Lise 
t nt af 4 bean. The expostires Sie ane He Size Of al hemp Shay ini 
Tore an ee es : Te Carried to the naine ar ee 
very acute dermatitis with free vacieat: Y Hite point of produeing a i 
prachieally destroy “] aos a VESICation ; a5 a result the erowth bi iz 
almost norm i lk e N mee remained over the aren 9 smoot hs fe 
. see lirath LE OLOr, No [race of tl - vip tlnmel le . mad ti] ia 
Yi vee OF Che angiomata remai : | 
bh: f oe eee MAS Perm ; Wer ae 
later thre provement had heen maintained OOS aa 
usey believes t] it is 1 Bg ae 
J oe eres that “it ia possible tha 
hartian : 718 possible that. hr eattin. 
reaction in a Vasenlar NEVIUS. thera if, by SeLhi ng Op an acute 
Will be of Rialicn ai rey a bere My be produced Sear tissue which 
course, the Eeelthiood’oe es & us practically to destroy the lesions. Of 
: A SO CLO IS oreantaw 4 na : EM a 
blood-veas 3 : = a) Ereatey the legs tf} i | |; a 1: 
f-vessels; Tt ie erroler de at Ne dvatation of the 
os t] os Se ly [rue that Where there aaa I: _— + ’ 
ethod will not be very effective. thy ee ATO are angromats the 
that it ma Vy be Dossible to Goal W i] eee Fu LASS y's CHSC Seems to slow 
1 lO MEA WIL Superficial] aneiar. v3 
Lassar, of Berlin, states that Ee elomiata. 
; te apa hh cht FETT aa fone Th haar te a 
results IT} Cases cl nevus than do the oe It Mons of radium ae 4 etter 
A-rays alternately WE asa Trays. Tam using radium and the 
trestine nents! N H | - Pparenthy Food results Act present I am 
Se PCONE DOY Who haga nau sauna «. os 
i, ioe Lp’ : is Cnr a fs ” Mey LIES COVverin ? i reat = “ : wits 
HOI a control test, one-half the wrowth bales a gm st of one cheek. 
rays, the upper part being shielded hw ln, 7 MME eye 1s exposed to the 
the exposed area is el Be ed by lead. No dermatitis has resulted ; 
eee ee TS CONS Ing from a dap) ee en sa 
mf | 25 OM A deep red to a hi | | 
offers as a result of leceenad «. ; ha 11 To a brownish hue, anc ! 
: result of lessened vaseulari ty a lighter color on pressure 
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a len, med, Wochens,, 1897, xl vi : bce september 1, 1900, 
ae ntgen Rays in Therapeutics and Diagnosis p. 836 | 
Pest. med. chir. Presse, 1900, XXXVIOp, 7H, quotesd ie Posey i 
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ALOPEOLA AREATA. 


a Pee . a SPAR rs aL afleen Ininntes each, 
Mitehntr In the veinity fallout: bababine corti re 
‘ : at the end of three months it Very 
tO ETOW, bat was Of a darker color, The treatment had cv ldently stim: 
lated both the growth and Pigmentation of the hair, and this result hina 
been permanent. 
The treatment of alopecia areata by the X ‘THyS has been reported hy 
Kienbock ® and Holzknecht.? Kienbéck reported a case of a young man 
In whom the affection had existed for three years. After two months of 
A-ray treatment dark-colored normal hairs appeared, while upon the 
affected surfaces the rrowth of hair did not ocenr. 

Holzknecht used the method with some suceess in several cases. In 
one case of alopecia areata that had progressed steadily for five months, 
atter six months’ treatment with the rays there appeared a fine growth 
of hair, 

Parasitte Alonecta.—In alopecia areata of mycotic origin it is possible 
that the X-rays may prove of use, and in cases of tinea tonsurans simnu- 
lating alopecia areata this treatment would probably be snecesstal. ‘That 
X-rays, however, cause temporary atrophy of the follicles is not a valid 
reason for believing that they would be contraindicated in alopecia 
areata, for unless a reaction is produced several times, the healthy hair- 
follicles regenerate. 

In treating certain cases of epilepsy, [ observed in one hald-headed 

patient that the application of the rays was followed by a growth of 


ahort, stiff hairs, 


Hy PERTRICHOSIS. 
rat operator in the field who employed the \-rays 


Freund was the fi ) ern] | ees 
in dermatology with success, He artificially produced an a pee 
case of hirsuties, ‘The patient had previously undergone the sual cours 
ace with the rays. In 


| | a 0h" ' ride | 7 : i L| 
of treatment when Freund experimented on the ¢ Bier ce 
hows ench dav, and witint 


the beginning, the field was exposed two a thik tufts, and a 
2 weeny cred | 's Cain jarge, eK eats, Sota Turb 

valve davs the hair commenced to fall out ial 
twelve day ld. ‘This was the first cise of 
nienbed i hat Thy i y Pe of 


this kind cured by the A-rays. Fae disbanin CET ORT COR 
hirsuties should be given more numerous hut less intense Bx) ae 
. Intassy? states that he tins employed the LreAtinenis ee th re 
JODIE ales placer rt » nrocess of epilation there 
Freund and Schiff with similar results. In the process oF ¢ e nothin 
Rare al 1. In the stage of exposure ie B 
hypercmia srage there 


few days later thie park wits completely Lei 
: It is recom 


F ; - : i i i Lay ag] 

are four stages prominently defined. . 

art fo m | J | : Seales thie 7 During fhe 

of any importance 15 discerninie, 
ig at faahnna oe), iil i, lias Rr 

' Wien. klin. Woehens., | i(irvoal Hetilap, 1808, 


1Thid,, 1900, xiii. p. 11V¥. 
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may bea seattered or even a complete shedding of th, Fas 
, | . 3 > Dir 
only temporary, as the hair roots are not destroyed a? Due 


a , ih ' 
oF, In the | 


tery stage there is an acute inflammatory process with an Viton, ; 
: r j * a = 1 a = r ? ibe of iy es vie 
slight, transient hyperemia, Not infrequently this Ardinnn “MODAN yin, 
i eS ASS thal bsg 


pustular stage, and falling of the hair is in many cases com) Vellice 
; Ls Do MEET Dap Pa 


manent. 4. Megeneration of the hair ocours afte; i period af 
: ‘ CrIOt 


i tis 
alti 
ep. 


[ron Way 





three months and in those insufliciently treated. ‘The a} li) 

lire . Ar cute ‘ 7 5 OSA 

signs of recurrence after a period of about three months ind; oe My 
fs eel Te eo tliat F 4 


treatment has heen satistietory, ‘ind a prognosis of Chip 
may be rendered. In one ease there was produced a perma 
mm laos (Ihe r . " eh RTE) 
in less than three weeks; seven treatments were fIVen wif] si 
exposure at each sitting. j eae 
Barthélemy and Oudin' remark that their 
opposed to those arrived at by seh, Freund 
American and English observers. 
he ise of experiments were conducted on women the lire ¢ 
of the pubie rerion heine ris ees nie eee ARE AI y fielyt 
Elon MPT the pea i Se Logt | Th n : 
natients esantMi Aika m aie Se SR et], he hnir Ol @nceh of the 
eg Se dissimilarities in color and thickness. |] he first 
series the exposure was of short dur att Une: first 


EXPOSE wae of ‘ | = SM NG SECON series the 
PUSUTe Was Of long duration, In the first two Cases. with en | : 
= at a5] a 15] es of 


ten mi ‘a mrinly 2 : ee 
ae nutes each, and repeated daily or every other day for a period of 
POM DWo to tanner wpaal-<- ers Soe "y . ay oo r PEPTOC fy 
ae te : ws four Weeks, no silishietory results were obtained 
ease, Ireqnently exposed for a |) : 


a POCrmanen| filone 
fel {1 


Wopeeia 
Lm 1 

="I-THin tte 
conclusions + ré direet), 


»and a number Of noted 


r fim ; The third 
and a protuse shedding of hair ae ne; was followed Dy an ery tema 
Series tet a ns dent Che CA DOSIre Of Elie CSCS nt the Secon 
is oat from ten to thirty minutes 

Of the cosee sehiln : 
Rr tics e Ponte v nue In the other three eases there was only a sliehi 
+, neha eh hich Cane Ont very readily Hon Combine or bey lj as 
cu only two of the cases treated as above w ig or by pulling upon 
of the hair, one of these cases | si aupnege 
erythema. 8 CHS03 being 


Sehii ee: cl Tay 
Was sent ' Teported that in three ¢ 
a: e Visible result of the GX POSures 


the hair, the eki; a 
a ; the skin Was visibly undergoing the 
PIemMent continued | shay ra acta 


rapid disappearance. 


The results were negative in 


as there a complete falling 
accompanied by a wide-spread 


SCS {1 Sliehit erythema 
Prior to the falling out of 
process of bronzine. The 
O aceamnlata inka Gh. VOTING. 
cabatlrels until the hair fel] ont, followed by its 
lost all its Pigment, and mic : 18 to Shedding, the hair turned snow-white. 
: hg 3 ae ao TOSCO lead) = ba Daas i 
Case this Phenomenon hac Hee °P Paul Ly exhibited Vacnoles. Ina single 
dry hairs Were aoain « hie repeated three limes, when tle recurring 
Siéoron i Stn submitted to the action of the + a recu 
VSPen” observed a 4 Pthe rays. 
: — ah J Fi . 
MAMIE Pigmentation in a brunette 


of 25 years whe “pidly disap) 
pimp ee Was Subjected to tre igtdey 
Schiff and Frenna 0 treatments similar to these outlined by 


La Radiographic, 1000, xxix. 


we ee ochenschrift, 100 iy, | 
* Biblioth ere, medics, He fe = 1508, xlvil. 1. 1058. 
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appear, and Wkowise The sean encous Fouglness and uneventess ds 
The integument becomes smo fh ana a rom BASWADUE follienlit is. 

: Ca Sl F ree Troms All blemishes. Oceasion- 
ally there ey he noted a few flat, colorless depressions, very similar to 
bhiose following a treatment by electrolysis, The shedding of the hair 
after a long series of exposures would indicate Accumulative action of the 
S-rays. Forster’ also expresses a similar belief. 

Gronmnack has conducted experiments to ascertain the epilatory 
effects of the rays, but with varying results, due to lack of necessary 
Precautions. 

I have treated several female patients who were distirured with 
growths of SUperiiious hair. One woman presented uk prow th of hair on 
the neck and forearm. I treated the forearm first. to determine the 
dosare and the patient's susceptibility, and after ten treatments of 5 
minutes ¢ach, covering a period of ten months, the hairs were removed, 
without even a vestige of erythema. In one patient the growth of hair 
ret urned, but subsequent treatment permanently eradicated the growth. 
This X-ray treatment obviates the pain of electrolysis, 


Favus AND TINEA TONSURANS. 


The use of the X-rays in the treatment of tinea tonsurans and favus 


was suggested by Freund.? Cases of tinea tonsurans successfully treated 


by the X-rays have been reported by Schiff and Freund, Torok and 


Schien,* and others. Cases of favus successfully treated have been 


reported by Schiff and Freund,’ Mahn and Albers-Schonberg,” Torok 
and Schien, Kienbock, and others. One case of Schiff and Frenud 
. In these cases the reaction needs to be 


has remained eured fora year. ! 
ht cutaneous 


carried to the point of causing complete alopecia and slig 
| Theoretically the treatment 18 ideal. Ib cenuses 
at the same time destroying the organ- 
The alopecia which 1b causes 
reaction in the skin than 


inflammatory reaction. 
a falling out of the diseased Inirs, 
isms upon which the disease 1s dependent, 
is temporary unless accompanied by a greater 
is necessary. 


The objections to the method lie in the faet that the process 


e of a large part of the scalp im 
eof some risk unless carried oot 
applies 


ig a tedious one, and that the exposur 


favus isa procedur 


finen Tonsnrins OF . rae ‘amore 
ae ie treatment of tinea tonsnrins 


with caution, ATL that is said of th 
equally well to the treatment of fiavus. 


Wiener klin. Wochensebriff, 187, No. 4, 


+ pou w]e Sth, 
1 Wien, med. Wochens., 1897, xlvil. p. 50 


Cah. d. Rantgenstralilen, TAH, vil. a paved, 


* Fortechr. a. a, 
‘Arch. £. Derm. t. Syph., Le, aN} ‘ 
b Wien, med. Woehens., 1902, li, DOM nag, Ges 
‘Minch, med. Wochens., 1000, xlvil. py. SO, ete 


p. 182 
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Batten” proved that with X-rays we can make the hairs f 

bottom of their follicles, thus overcoming the difficulty » e ry ron th 
disease, His method of treatment is as follows: A boy's Bee ae this 
fitting cap is covered on the outside with a cont innous, fairly eee Clog, 
of white lead, and the latter with linen or muslin holes ae ere 
this white-lead screen to correspond with all the rin | : 
be treated; through these holes the scalp is exposed to as 
medium or moderately hard tube for ten or eleven {cea 
within a fortnight. The scalp should be six to eight PrEHiia 
anticathode, and the ears, neck, and face protected from the = 
wWhite-lead cap or similar shield, or by a diaphragm over the 1 a 
a simple, penetrating parasiticide lotion should be applied Ors | 
night over the whole sealp, duri ng the period of the treatment at 
the patches are quite bald, a mild parasiticide ointment should | Cee 
into the scalp once a day, applying the lotion also to the 
The hair usually begins to grow within seven or 
commencement of treatment, and by the e 
itis fully grown, 


Hp 
it] TT e 
a F | 

Pu Ory ae Chine : 
V8 roy ¥j 
Six | ities 
Iron the 
YS by the 


e. Next 


1 Tibbs) 
entire Scalp, 
eight weeks fro the 
nd of the third or fourth mont) 


: Adamson “States that, when the X-rays are used for the treatment of 
mngworm of the sealp, the hair of the part exposed to the Dies San 
made to fall, leaving a smooth, bald area, entirely free from stumps. a 
when this grows again, after an interval of some wee] teenies 
found to be free from ringworm, i 
has COG awh with the old h 
hot a trac 


<3, the new hairs are 
The fungus has not been killed, bw 
| y wil airs, and by the time the new hair crows 
eof it is left. Those using this method have, how i 
been chary of its application, fearine burns ane 
means of Sabourand’s radiometer, ‘ eid 

The hair begins to fall about 
continues to do so for a few 


ever, always 
or baldness. But now, by 
such accidents ean be readily avoided. 
i fourteen days after the application, and 
six to eight weeks aye ion Ae sg -hewt Tt begins to prow again in from 
provided that the lengtl : ie ou Beene at the end of three months, 
set by the rieht se ars : exposure 18 not allowed to exceed the limit 
ex posed a ie Rianne Me pamalle, that no area or part of any surface is 
Has eck Ore than once, and that the part exposed is kept at the proper 
nee distance from the anticathode of the tube i this method there 
“hs eee of Permanent baldness or injury to file ‘ieee. geri: 
ran ae ae aleiee Me a ACT Sin the treatment of tinea, Sabou- 
Tea dest ae eat reatment 18 to he recommended, and instead of 
) ars 10) merly required, the cure is complete in three months. 
The tube should be fifteen centimet res from the diseased area, and at the 
atino-cyanide paper should be erposed to the 


Same time et Scrap of pls 
centre of the tube (equal to five Holzknecht’s un its), but at a shorter 


' Archives of the Réntgen Ra. z 5 
; : . 1 F Ag t V j 
* Lancet, June 24, 1905, Yr ABUL, LEAN 


* La Presse Médicale, Parig, No. 18, Deo, 7, 1004. 
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THERAPEUTIC VALUE IN 


DISEASE. 41 


distance (eight centimetres), When the thin 
Sep 2 PA ; B” of the radiometer, the CX POSUre 18 terminated 

y observing that the shade of the sensitized neamar fe lod. wea 
‘BB?’ on five Tolenedh ts units Go pies be ee in Jan 
; au An be confident that there 
IS nO danger of an erythema, burn, or permanent baldness. After the 
exposure the part is treated with an ointment containing the oil of eade 
which 1s washed off each morning. The entire scalp is then rubbed with 
a ten per cent. alcoholic solution of tincture of iodine, to prevent reinfec: 
tion from the hairs as they drop ont of the exposed patch, Each pateh 
requires a separate exposure. 


sensitized paper has 


BoezEAA. 


Dr, Kt. Hahn claims priority in radiotherapy of eczema, especially 
the chronie type. At a meeting of the Medical Society of Hamburg, 
July, 1805, he reported two such cases that he successfully treated. Both 
patients suffered from eczema of the thighs for periods of two and four 
years respectively. In the first case a cure was effected after twelve 
applications of the rays. In the second case, after four exposures, the 
hyperemic condition of the affected part appeared, followed by a slight 
dermatitis, which, however, disappeared in three days, 

Dr. Margaret Sharpe’ reported a case that aivected a small area of 
the diane, following «1 burn, which occurred three years previously, The 
part had been exposed eleven tines, each irmidiation consuming fi een or 
twenty minutes. The lesion faded away gradually, the part appearing 
more and more pallid as the result of each exposure. There was abso- 
lutely no soreness or any inflammatory reaction. 

Dra. Montromery and Ormsby? state that several eases of chronic 
eczoina treated by the rays had g¢iven most excellent results, Dn ome case 
of eczema which was exceedingly stubborn and of many years’ standing, 
located in the skin of the serotum, in which a vitiliginous condition ane 
ared on the infiltrated skin, ten daily treatments gave the patient 


ap pe . | a 
4 - the infiltration gradually disappeared, and later 


relief from the itehing 
the normal pigment ret ured, | Werrea ea 7 
Hahn? believes that if eczema is 2 germ (lisease, then, as demon- 
strated by Rieder, we may expect the A-rmys to influence the one a 
| ; it isa untritional disease, the action of the 
lends us to hope that the reactions of the 
e circulation and nutrition with conse- 
: a the rapidity with which the 
quent healing. The point of Test interes 14 thie rapidly Ve ia li sich 
we ses | ; ‘ff OX TOSITES | he elec 
ae pt So ae Tap » after ten to twelv@ @XPOSUreS |. | 
; 1808 TT WOSOne 
immediately observed w 


directly. If, on the contrary, 
rays in setting up a dermatitis 
Hiesues will cause alterations in th 


ere a decrease and in some ¢ 


Febroary, 1800, pr. 6200, 
1tHK, ; 
TEM], TiS, Vs pp tt. 


1 Archives of the Rontgen Ray, 
* Journal Amer. Med, Assoc., Jan. 4, 
IFortechritte a. d. Geb. d. Rontgenstr., 
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oP 


In all Halin had fourteen eas... 
eet TD ni 


La 
Le 


cessation of the secretion. 

which he was able to effect absolute cures. Of the réemainine 

failed to materialize after three, four, and eight exposures keane 8 Tht, 

the other two cases, one died of pneumonia, and the remainine Vly sof 

treated eighteen times with apparent ly no improvement, he 
In cases of eczema I usually give short and frequent] y 


if uf 


© Way 


4 = [i fe ae 
i é., every other day—for the first two or three Weel: p is ( 
“eA Thee 





exposures 
this period Texpose the parts every third or fourth day. By this. 

cedure I have in some cases attained very good results, Ror Aue bh 
discussion of cases of eczema successfully treated by the rays. the iS Ne 
is referred to articles by Albers-Schonberg,! Meek,? Scholtz. ' Sjarrer me 
Sederholim.* Tee 


cht} 


ACNE. 


Dr. Kt. R. Campbell® reports fifteen cases more or less completely 
cured by the X-rays. He used a medium soft tube, moderate flltsnii, 
tion, about fifteen centimetres from the patient, with exposures of fea 
minutes each, usually every other day. | i 
Miss I. R., ace 20, had been under constitutional and local treatment 
lor three months, without any appreciable lmprovement in the local 
eondition. Karly in January, 1902, A-riy exposures were bernn. She 
was given three exposures weekly of ten minutes each. with the tube 
fi fteen or twenty centimetres distant. After two weeks there Was mani- 
lest linprovement, and the exposures were reduced to two sittines weekly ; 
by the end of February no active lesions or comedones could be detected. 
and the exposures were further reduced to once weekly until the end of 
Mareh, when all treatment was discontinued. No relapse has taken 
Place. No dermatitis or erythema was produced in this case ati any time.” 

Altogether [ have treated ten cases of acne. In one patient, a girl of 
nineteen, whose face was covered by the eruption of eighteen months 
durat lon, [succeeded in completely curing the patient in thirty-two trea 
ments. ‘These applications were made three times weekly for two weeks 
and thence once weekly. The tube was fifteen inches from the face, three 
inches spark-gap, duration of each treatment, two minutes, The applica 
tions were just stimulating enough not to produce an erythema. I do 
not believe in the production of an erythema in the facial racion. seven 
of the other eases are apparently permanently cured, idl: recurrences 
occurred In the other [wo, alter a period of two Vers. In one ense ill 
atrophic condition of the pitted area resulted, . 


' Minch. med. Wochens., 1900, xlvii. pp. 284, 324. 409. 

‘Boston Medical and Surgical Journal, 1902, exlyii. p. 162 

* Arch. f. Derm. u. Syph,, 12, lix. p. 421. 

‘Fortschrit, a. a. Geb. d. Rontgenstr, 101, iv. p. 145. 

‘Journal of the American Medical Association, August 0, 1002, p. 43. 
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Acne Vidaarieg: —Thie alienate 2 

‘i 7 ante: Phis chronie inflammat ory disease, which involves 

L a S Ea a ia if i if a =| 3 ' we roe hey i . sO s Red 

1@ 84 miceous glands, usually appears in the form of nanniee reves 

or pustules, Slinpie or combined, ane chiefly affecting hai Bag ieee a 
? a i = Lt Fi 

neck, and occasionally the chest. ' c 


. ane 


Be Dr. Joseph Zeisler’ reports thiri V-1OUr cases of acne of different vari- 
eties anid ot different degrees of severity. Five of these were Instances 
of acne rosacea and four were indurated cnses with pustules of the hanks 
and chest, 

. pee bulk of them were, of Corse, Of the ordinary [ype of acne 
Of the face, many of them of the very severest and most rebellious ay 
ture. The exposures were rather mild in character, the distance of the 
tube, aceordine to its light, being from twenty to forty centimetres. 

“I usually start in these cases with three treatments a week lor from 
two or three weeks, After this EXPOSUPES Are civen twice weekly only 
for a time, and Jater about once a week, A. beneficial action can nsnally 
be noticed during the second week, when few new pustules are noted anid 
the Comedones Seen to shrink nl cry yd. The LOCO TPN Ving Se ore lice. 
olegsa of the face is very promptly inilnenced. Some of the severest 
eases Which I have ever treated were cured in from four to six weeks, 
and have so far remained well.” 

A Minimum reaction to the ravs is not always accompanied by the 
cure of acne, but a moderate derree of dermatitis should be aimed mt. 
The disadvantages of the treatment are the pigmentat Ion linhle to follow 
in brunettes, ocensionally the slight cutaneous atrophy, and the execep- 

The X-rays canse the has to drop 


tionally severe dermatitie reaction. 
The parenchyma of 


out, and evidently cheek the secretion of sebum. 
Phe eehnceqnis olanids becomes Tore incarnated, anil this explains the 
lasting beneiit derived in nearly every case from A-ray treatment. 

Dr. Gantier,’ of Paris, reported sixteen cases of acne vulgaris and 
aene rosacen which had been successfully treated by A-rays. 

In hospital and private practice T have had numerous cases. of this 
disease. In general the results of mdio-therapy were suecessfnl when 
eotubined with other remedial measures, T have noted that frequent hye 
minnte exposures are more satisfaetory than longer Tu Chain frequent 
applications, The tube should be of “medium vacuum,” so that thie 


most beneficial resalts may be obtained, 
wis the first to treat acne rosacea by the 


reaicen in which he obtained! 
lof the adjacent parts 


Aene Froamerd, LSS 
Hahn? reports two Cases Of acne 


The redness of the nose an | safe 
d after an interval of several months. 


X-rays. 
entisfictory results, 
disappeared, and had not returne 


1 fournal of the American Med, Amo., February “I, 13, 
2 Compt.-rened, in <i, Congres triternmtionmal ale Maud. 
1807, pp. 385-358. | 

‘Acretl Verein, Hamburg, 16a! 


Ace", vcil, iv, Apres, 
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Hyde and Montgomery and Omneby! ctac 
rontgomery and Ormsby! state the following. 


few eases of acne rosacea our use of the X-rays lias bean ¢ “hy 
very marked improvement. In two very extensive me — i) LOW ig be 
of acne, whieh had resisted for months all Ott efforts na ever oe 
éerupnive symptoms disappeared completely nae thie ie nea Neng. the 
“4 7 eo MSO OF tha we 6 


4 liy ; 


In other eases'a few exnocnme hac 
ler cases i few exposures have seemed to materially aid ¢),, 
. el Obhin 


treatment employed, 
fi’ ee a ; 
ae The cases of acne in which radio-therapy is of 
Mae are those in which the disease js i mited to a sinal] 
rye fre —e ue aM SORA a ed 
Pecoae may be pushed, if necessary, to the point of area: 
iy aT seek . : eens rn wag! | l Cine 
: altected glands and follicles. When many scattered ) 
Involved oy ne eee ; oe Pe eeered glands 
olved and new lesions are constantly forming, radio.4 flandds 
; 5 : é * a ie 1G 
Sas ¥ Denetit, but could not be expected to Been : 
4) Po eae en aes | si ‘leche hon sil aye 
wate lesions unless the treatment be carried far enone 
atrophy of the sebaceous elands of the free 
aie funetion to perform, and to produce q 
rands of the fae Faas Sets pie eerie hes rae 
See ao ae ust be a questionable procedure until we can q 
a ‘Hat elect such 9 course we ina ira = Al eter. 
Priel ? ~ *& COUTSe Would have on the slin ta; 
forty years later.” (Figs, 292, 999 5 the skin ten, twenty, or 


‘La] 


UN es lonab| 
! 


Here thin 
oF rl Pop 
ale 
i ly cs 
ne reeqypy 
hough to produce 
But the sehace, 

Ne sebaceous flands 


seneral atrophy of ; hess 


STLOR gf 


= Neral 


Stat! idea! sin 


SYCOSTS. 


J. FP. Rinehart? spec 
ow, hart? snoake | 
eases by the re ee of the advantages of the treatment of these 
EWE Ai a hee ake Ie treatment is thorough, painiess, and there 4g 
ae isa aS aye ee healing, He reports 4 number of ‘lust ie 
ae urges that too much haste te sapere mane 
productive of marked inflammation ei exwtion is often 
t ea treatment of Sycosis by A-TAYS W 
Out by Schiff and Froeny She Rennes An 
; en rene,” < re 
ture te » and there 


45 Suggested and first carried 


= ae : Hre NUMerons re rt ema : 
Stilyine era ; CPOUsS reports in the — 
ying to its success. Suecessti] cases eas Saal 


Hahn,* Spiegler,s 3; nehart." Scholte? c 

and Schein,’ and Stine i scholtz,’ Gassman and Schenkel.* Tirik 
waste cca 2... [AMO Greatinent hag pine aaa 

PArisitie ‘nel bead ij alan ee * WLS proved fn usally effieneion ; fi 

7 ieanpeneiaea Parasitic syeosis. Tn some of | pee 
ore Semaine well a year after the sascie.. Hie eases the patients 

successful case of parasitic svoneie ic ee Ot treatment. A. typical 

eSiLIG SYCOSIS 18 that reported by Zechmoister.” In 


een reported by 


Th; . 
i¢ Journal « we bare 

ers de ie the American Medical Asneiatic ji 

"F ca | ey 1 ae r Fu 


. Wien, med. Woela: ie ‘i: 

len, 1899, if. p, 08, eben’, 1897, xlvil, p. 856 ; Fortachr, a, d. 
: Deut. med, Wochens., 1901, xxvii V. 5. p. 29 
Arch, ‘ Derm. i. Syph., ISK). hi t : ar p. Zo, 
: Philacds, Afecl, Journal, Inyo. ix. i ie Es 
ee Dern. I. Syph » 1002, is be 421 
, Aeon il. d. treb, <l, Rontgenstrah ley ; 

len. med. Wochens, , 102, lit, p, Rae 

™ Monatsheft {, prakt. Derm,, 1901, scot 


eb, der hontgrenstral- 


S09, fi. p. 120. 


Pp. 320, 
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this case the face was covered with deep follicular pustules, Hyphomy- 
eetes had been demonstrated around the roots of the hair. After five strong 
See there was a slight reddening and scaling of the pustules, Ten 
days later the pustules had vanished, and in two weeks more the disease 
had entirely disappeared. Three months later there was no reeurrence. 
Dr. J. Aeigler’ reports very good results with the X-rays in four 
eases of sycosis; after two or three radiations, pustules ceased to form, 
where epilation had taken place new hairs beran to show after two 
months, and no relapse has since appeared, 
schiff and Freund? speak of X-ray treatment of sycosis as follows : 
‘When the rays were applied seven times, complete recovery was 
obtained, leaving the skin smooth and free from all inflammatory con- 
tractions. The action of the rays seems to be anti-parasitic, as no 
recurrence had appeared after the second month.” 


PRURITUS ANI AND PRURITUS VULVZ:. 

Dr. J. Rawson Pennington * has treated several cases of pruritus ani 
with the X-rays. In one case, after the third treatment he began to 
The exposures were ci mtinued, and the 


notice a change for the better. 
As il passed away 


tough, leathery condition soon began to disappear, 
the itching subsided. There has been no itching for the last four months, 
and the skin is normal to the touch. 

In another ease the patient had previously undergone treatment for 
Pruritus followed the operation and had heen very 


hemorrhoids, | 
A few exposures to the X-rays eliminated the trouble. 


obstinate since, | 
He also reported a series of thirteen cases of pruritus am wherein 
most of the cases were cured by the rays and, though still u nder treat 
ment, all improved. The skin is left smooth, soft, clean, anil pliable. 
While there is no objection to the use of other procedures m conjuncnon 
with the X-rays, none was employed in these cases, proving that the 
anecessful results were entirely due to radio-therapy. | | a 
Gaholiz! has seen improvement in a ease of pruritus vulva, and 
Sjogren and Sederholm® have reported seven cases of pruritus vulvie 


which were decidedly relieved by this means. 


XERODERMA PIGMENTOSUM. | \ 
4¢ the Edinburgh Medico-Chirurgical Society, Dr. Atlan einer 
a. saa 4 ! J : > a. Foes c F a ee y = 4 pial 
exhibited a little girl suffering from xeroderma pigmentosim wiht 
ican N 31, 1003, p. 613. 
1 Journal of the American Mod, sA880,, February 21, 15, p. 
? La Presse Médicale, May 27, Po, ae dO 
= Now York Medical Journal and Philade Dal Ls 
(Arch, f, Dorm. u. Sypl., 1902, lix. p. 421, . 
‘Paortech, n.d. Geb. a. Rontgonstr., teil, iv De Lith. 
: af the American Afedical AsmocLition, 


Iptin AMocdicnl Journal, ke 


February 14, 1005; Lanenk, 


* Tournal 
London, 11403, 1. p. TOS. 
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ita given gronp of lesions, to cause them to disappear entirely. 
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heen treated by thie X-rays. At the are of twelve Months She } 
develop freckles at the side of the nose, Later belangieets gic and o th 
spots appeared on her face. The disease had extended to th. hang 
wrists, When first seen, there was an epitheliomatous growth aa 
of a sixpence on the tip of the nose and NUMeroys Warty exernge, 
on the face, Thirty-four exposures to the rays, of five MINT tas ai x 
the face and thirteen minutes for the right hand. Were vive), 

on the nose and the Wairty growth both isappeared, The no 
whiter than the rest of the faee, and there is a marked INpProvern..; . 
the right as compared with the left hand, es: 


PSORTASIS. 


Attempts to employ radio-therapy in the treatment OF psoriasis have 
thos far given positive results in the hands of Ziemssen and Alben: 
Schinberg, J ufassy has also made ex periments in this direction, but his 
results are as yet incomplete. Grouven and Hahn! have reported Inst 
favorable results, 

Hyde and Montgomery and Ormsby? report their experiments with 
this disease as follows : “We have treated Lhirty-two cases of PSOriasis 
with radio-therapy, PLS ng In eel CUSe ih lemporary disappearance Of 
the lesions. From four to ten treatments on a fiven grou P Of lesions were 
ustlally sufficient to Cause them to d isappear entirely, except for a certain 
amount of pigment. Ty lesions in which the thicken ne was but moder. 
ate, the senjas often disappeared after the second or third treatment, 
Relief from itehingr, When sueh ig Present, occurs about thie same time. 

“In the treatment of PSOTIASIS We use 9 fairly soft tube and very 
Short exposures, ata distance of ten or twelve inches, Tt has not een 
necessary in any case to produce anv visible evidences of reaction, uot 
even In erythema or Pigmentation, The influence of the rays on psoriasis 
IS in keeping with the fiet demonstrated by one of us (HH yde) twelve 
years aso, and frequently since, that SOme psoriatic patients can free 
their skin of all lesions by prolonged baths?’ | 

FP. 8. Burns? States that the treatment of this disease by means of 
the Rontgen rays has been thoroughly tested, and no lesion has failed to 
disappear onder this form of treatment, even though the cases have 
resisted all other forms of treatment for a considerable period of time. 
He bases his conclusions on a series of 150 CASES. 3 

Morris and Dore ‘ state that they have seen food results in chronic 
patches of psoriasis. From four to ten treatments were usially sufficient, 





i ti AL}, 
{ilatanes ol tii bee | 


co wl ak ly . 


| wen ployed inn sis + gicale al jhe ceria. 
Lt i, 2 


derr Fro, 23,—The sme after fifty ieradlations, naa ria., equivalent to 
“ne OP, ante Pa ‘agom.), Secondary current 2 ma, 
7 2 a 7 r 4 al r a x i}; . Tl ¥ 
' Niederrheinische Ge Hlsehatt fire Natar- and Heilkunde in B Onn, 11, ii., 1901. wie aie s 


* Journal of the American Medica] Association Jatnary 2, 1009. dl, 
2 Boston Mevlical Journal, Choto wer a, 1K}. Ratan ih 
* British Med, J onal, June 6, 16a. 
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Fic. [M.—Epithelioma OF thie rge, 


before irradiation, 
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' Fria, 224,—Epithelioma of 15 yours’ standing, In whith radium therapy was employed 1s ft control 
test, by shlclding half the growth with lead, The protected half was subsequently treated! with ac 
“eraye, The X-my treatment brought about a marked improvement. Treatment with radian was 

non live, 
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iT eT ere. «as - 
THERAPEUTIC VALUE IN DISHASE ni 
as | 
| Dr. Ii. 5. Ferris! relates the following case: Patie if | 
| psoriasis a8 lone as he can rememt. Soe RATE ge OO, has had 

sii - San remember, At intervals he hae 
both local and constitutional treatm ch T¥AIS he has anderrone 
i TCMent, the only result of whic 


apparent lessening of the scales for a short time 
while under treatment. there wee Atecuta nw 
iecicr Desens there was diminished activity manifested br dis- 
appearance of scales and a pallor of the red patches hut ta weet, 
: — AES, Th i 
never disappeared. On October 1. 199° thie 
ment. ‘I found the disease involved the el: 
body. Af ar as Involved the skin covering almost the entire 
ouy. sAtler trying varions treatments and bench a: | 5 
eta : ca teaier AMBentS and brash discharges, T rave him 
sixteen A-ray applications to his back only consisting of three exnc 
ures of ten minutes cact | amis; Consisting of three expo- 
sures of ten minutes each. On the day following the sixteenth sitting. 1 
OV wekin te “ye ad ee cn . ste tere ne BY 
found the skin tender and of a dusky hue: later 4 more marked 
was manilested, After ten days all traces of the disease except slicht 
redness had disappeared from the Part treated, Even this redness = 
gone im another week, and the lesion on the chest vanished at the SAG 
time. This suceess encouraged me to apply the X-rays to the other 
parts Involved, with the same happy results, Ait present 


‘h Was an 
Oceasionally. CVET 


papiies 
> he presented himself for treat. 


reaction 


there 1s 
1 absolutely no trace of the former trouble: the skin is smooth and soft 
and of normal eolor.’’ 
Drs, Sjogren and Sederholm, of Stockholm,’ state that two cases 
of psoriasis treated with the X-rays were not in the least benetited 
thereby. 


SENILE LEG ULcreRrs. 


In 1904. in the service of Dr. Ernest Laplace at the Philadelphia 
Hospital, 1 exposed twenty senile leg vicers to the action of the mivys, 
The patients’ ages varied from 50 to 65, Before treatmemn the uleers had 
an angry appearance and an offensive odor, with no eranniations, ‘They 
were treated through sterile unmedicated bandages. 

Pre, 227.—Epithelioma of the dorsum of Fr, 23.—The same after irrdintion. In most of the cases, after several months’ treatment, a slight der- 


the hand, before (rradintion, T se \ eau Ee 
matitis resulted, and the applications were discontinued, Phe secretion 


peared, and granulat ions bewan to sprout, 


| was checked, the odor disap 
and photographed, 


The areas, which previously had been measured | 
| Three of the patients are still at the hospital 


showed a decrease in size. | h 
renteen some have since flied ani 


and are almost enred. Of the other se 
others have disappeared from observation. 


VARICOSE VEDNS. . ey : 
| 6 he feet patient was 

\{cGuire’ reports two cases of varicose Vel. Pht iresDM a et: 

2G eczema of both legs. complicated with Varicose 


A 
i 


a woman, aged 45, with 


eutic and X-Ray Era, May, LS, 


4 Pr ks 
1 sorican lectro- Ther] lait amis 
AIETICE : ontgenst eahicn, June, LT, 


?Fortechritte auf dem Ciehiete der 
‘\fedical Record, September 1, 1". 


«2 _ 


— 
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ceration on the right leg. The uleer resisted 4) 


veins and an ul aly eae age: aor aa Treating, | THERAPEUTIC VALUE Tx mesa 
Ae the application of the ee oe tee mM mation ea \LUE IN DISEASE. dea 
VE epee sided over the O16 SUPTACe OF LOE lec, The 3 alt . LEPROSY. 
» which extended over the whole s . s he trp . 
= acne for four days, when It was again tried, Inflamm. H. B. Wilkinson,’ who has had the d 
va : ba =i : a ee Trip - : by i oat] Pou Ged fi Orr ro ; . ie : 
resulted, but during the next five days, without the applicatj,,, of Hf | sively the subject of leprosy rapontedi a ae fortune to study exten- 
I “2 . nes ; = mir” 1 ‘ fe . 1 i § 2 , = ke vad : d WW ak Se a, { tf i hk et nt i 
X-rays, the dermatitis gradually subsided and by the end of the Weal lis | to the Manila Medical Sauietr, October fe rate series of thirteen cases 
disappeared. The ulcer completely healed and the varicose y»j,,, 4. val LET 


) He began the treatment of leprosy with ¢ 
= : lis: i : j ci | ent tpl leq OY with the x -Tra 1s . | _—s . Tay ea) 
neared, ‘The second patient was a man, 50 years of age, with » “ph 1904, with a ys during January, 


| ten-inch spark machine, wi hia 
: Te srs Mica st a ae pe Acne, with which he used a bifocal tube. 
buneh of varicose veins on the right leg. Treatment by the x... {hat portion of the patient which presented the greatest amount of infil 
grad lually reducing the tumor and without causing any great reacti se : tration was exposed to the direct rays of the tube ata distance of about 
: ‘ a = re wi ato | i | 2 " ii Li fa 1 i a my a : = a 
the tissues. The rays cause contraction ani atrophy of the tissues a | 3 oe eas Phe exposure lasted abont ten minutes and was repeated af 
| 2 ‘ : : ee . we “ mre Al Te c U : inl Fe) th, aes | S (} ye Ur it Z “ ae . 5 ‘at : : E . i: I = ; 
those of low vitality easily break down. | several clay 5s. His object was to approach as near as PPOSSt- 


ble to thie burning point Without act mally producing a burn. He called 
particular attention, however, to the fact that a cure resulted in the two 


HYPERIDROSIS. | eases which were accidentally burned. 
ments, a blushing of the skin is often observed, which is later followed 


Dr. J. T. Dunn” has treated a number of cases of hyperidrosis by scar formation. A. tabulated statement of the thirteen cases treated 
and asserts that it is necessary to produce reaction, by short repe. : reate 


After two or three successive treat. 


| ne eae ; tbe] | showed that three were cured, seven improved, and three not improved. 
treatments, until complete destruction of the sweat follicles jas He is inclined to believe that, when a local lesion of leprosy is treated 
occurred. | i with X-raiys, the organisms there localized are killed and their bodies 
In treating cases of hyperidrosis involving the palmar surface of absorbed by the system, thereby producing an immunity against the 

the hands, it is necessary to be exceedingly cautious, as the reaction ta | living organisms. This, as may be seen, would be practically analogous 
usually easily produced and pain is very severe in such cases. Tt, ; Dak | with the immunization of individuals against bubonie plague by injecting 
experience that reaction appears after six or eight treatments of ta | into them killed cultures of plague organisms. In his cases he simply 
minutes each when applied to the palms of the hands; and on account grew the culture of lepra bacilli in the human body as a culture mediom 


of the density of tissue involved, pain is severe if the reaction 


4 and then killed them by the use of the X-rays. In support of this theory, 
¢ 15 
EXCessi1Ve, : 


he cites the following facts: 1, The treatment of one leprous spot ona 
patient produces improvement in spots at a distance from the one actually 
| = reated. 2. The cure in the distant spots seems to progress parallel to— 
KRavrosis Vuiy ) es sta Pattie See 
AUROSIS VULVAE, and to be just as complete a8 in—the one treated, 3. The best results 
seem to be obtained only when treatment is pushed to the point of killing 
or beginning to kill the tissues, which would also probably be to the 


Dr. G. H. Stover? reports 


the case of a woman, aged 50. who bl: 
suffered severely a woman, aged 50, who had 


from kranrosis vulya for several years. She was told 


. | ae i Lee “oases in which there are massive 
that we knew Tie cane ee i point of killing the organisms. 4. Cases im which | 
tube of ana : t rat understanding eh Th CX POSiuLre Was Taade, f dance of eulture on which to ope “ie cuticl thereby proline Sie 
Li rs | ; .2 , | | | ! Pe wus sr | . A a mete a i ; larrfoe oO 
at 2p. M. in atic vant being employed. The exposure was made more rapidly, 5. In diffuse general involvenient O} naar 
that tae family. h } 1903 : that evening her suffering Wis sO crest ; af ropliie character, where there are only i lew scattered OPE UMLLSTS, a 
36 fond bie fe Mysto Was ealled, Some hours after the raying suceess is to be expected. paul a5 Aisa RN RCE 
| » (Sense aren redd ay oe | stead eannria a nodniated form of lepross of the Skil | 
atous, the appearance being » er than common, swollen and cden- seat INL eM ee ay he hare os became soft and fat. 
miliantiean «coo eng anuch like that of ervsi ; Further | shown marked improvement ; the hard masse eee ae qoantte : 
radiation was decided ai rape Be te Scholtz’ treated two Cases of leprosy with A-Tiyvs withont results ; 


_tgainst, and after a week or two, when the 
Hid UB Nios, ‘Subsided, the affected ti , esp, 
have had nd Cleansing which the patie 
Dave had an unfavorable influence. 


de la Camp also obtained negative results. Bs. 
| | hau dth an Account © 
1 Some Observations on Leproay in the Philippine sage yb sia an 

its ‘Treatment with the X-ray,” Medical Recorl, December Yb) ol DY 


apecinl correspondent at Manila, 


ssue was excised, Possibly 
patient had given the parts may 





- !  .. ; i I ! wl, 

ot ee pe 1 ritis adical Journal, September 28, 1801, pp 

RR oa tee ‘Electro-T her [pe a oe - * British Me Ss ehtlia ay Lia, pT dtd. 
*New York Medical Jour tant \ Ray Era, December, 1903, p. 45. + Arch. f, Dermat, u. Syphilis, vol. Hx., 26) PM 


“ai Journal, Febroary, 1904, 
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II. Malignant Growths. 


A. BPIrHELIOMA. 


In the X-ray treatment of epitheliomata a number of cirenms; 
must be considered,—the rapidity of the growth, its charactey. : 
and elandular Involvement, afc of the patient, and the si Hae 

When the epithelioma has grown rapidly, [ advise ay 


loca lop 
OF heal, 


r : | IGE] je, 
operation and subsequent X-ray treatment. In cases of sly ale 


am in favor of X-ray treatment only. (Migs. 224, 225, and o2¢ » 


a b = a - * r Tl =i 
severity of an epitheliomatous growth is largely dependent on ¢}y. ror’ “k 
“4 y ¢ 3 : a is + 1 7 * Fah LIT}: 
ity of the lymphatic chain of glands. Thus, such an ulcer of the ppey . 

+ L | : ay day it 


is far less likely to produce metastases than one of the lower lip, and Cay) 
sequently irradiation of the former will yield the better results, Likewies 
the anterior portion of the tongue affords better results in treat ment fl 
the posterior part. Again it 15 easier to irradiate the external th) the 
internal canthus of the eye, because of the excess of lachry mation ara. 
dneed when the latter is treated. In making a prognosis it is essential) 
fo differentiate between the forms of epithelioma very Carefully, sings 
these neoplasms vary in their malignancy according to their locality “ni 
the depth of the tissues involved. | 
The results obtained in the treatment of epitheliomata by the Rint. 
fen ravs have more than satisfied its most, Sanguine advocates, That 
these malignant cutaneous growths can be made to disappear entirely has 
been the common experience of hontgen therapentists. | 
Carl Beck, of New York,’ and others make a statement which is 
slight] Vat variance with the views of certain noted investigators in this 
ine. They deem it essential to remoye surgically all such diseased areas, 
This they regard as the most valuable form of treatment © notwithstani: 
ing this fact, they assert that it is proper to employ the rays after the 
growth has been excised. It is my belief, and which I have abundantly 
confirmed, that the X-rays should be applied without any surgical 
Intervention, } | 
Bei RT are eB ls country to reps 
TER et in Malignant diseases by treatment with the X-ray’ 
ane: ni! ease, one of entaneous cancer of small dimensions, was cured 
mn October, 1809. The discharge soon ceased, pain was relieved, and in 
general the result was satisfietory. | 
TUE a ly al epithelioma affecting oh Se Pi 
and one year later rio anaes e eee The case was carefully nee se 
In the third waite Se ol of recurrence was demonstrable. oy 
ame tiace fea is ae SneOUs eaneer affected the lower part si 
fe we nose. Ihe treatment was the same as 


Medical Record, February 7, 1902, 
Vhiladelphia Medical Journal, December 8, 1900, vi. p. 108%. 
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Beep ied aN the other two eases, except that the CXPOSIres were shorter 
in duration aud more frequent. After an interval of three years the 
patient has no sign of a recurrence. Vears : 


_ ahey isi regardless of their length 
of existence, extent of tissue involved. 


‘ atid Previous treatment received . 
to pal ients, or 62.5 per cent., are apparently enred; four other cases, or 
2) per cent., show improvement, and three of these give promise of 
ultimate recovery nnider further treatment, 

Sjogren” states that in nearly all his cases of epitheliomata treated 
by means of the rays. a ehange for the better might be observed even 
though apparently no inflammatory reaction developed. He seems to be 
econvineed that in order to bring about an absolute cure one must set wp 
an inflammatory reaction of intense severity. This causes a decenera- 
tion of all (or at least the majority) of the embryonic cellular elements, 
which is the aim. 

Whi. Sweet, of this city," reports most satisfictory results obtained 
from his treatments in-‘three cases of epitheliomata involving the tissues 
surrounding the eyeball. 

William Allen Pusey ' reports having treated several cases of ept- 
thelioma, in which there was no involvement of the deeper orbital tissites, 
and all resulted in cures where sufficient treatment was permitted. No 
relapses have occurred, and some of the eases were treated about three 
VeaArs aro. : 
Win. M. Sweet* believes that it is no longer right to resort to plastic 
operations in cases of epithelionn in oenlar affections, basing his judg: 
ment on the suecessful results of eighteen ont of twenty cages treated, 

Allen* treated five cases of Jacob's or rodent ulcer, which were 
entirely cured by the application of the A-riys. Two of these involved 
the lower cyelids, two the nose, and one the centre ol the cheek, | AM 
and very slow development - one of them, al 


. ‘rere of long standing bite 


the side of the nose, had been developing for fifteen years. 
ened lrg the A Tays, these lesions eelilom recur. | i Pee 

De Schweinitz? has had four cases of “endure and rapid Sere 
tion’? with no relapse. In two ailditional eases the hs ig nay Nae 
negative, or possibly the condition was aggravated, In one ob fie see 


nti af the nuvs, without 
excision was practised with subsequent application of the nivs, wil 


1 American Medicine, August, 12, rs 
1fortechritt, a. d. Geb. d. Rontgenstrahlen, tM, 
t American Medicine, December 1, eu 
‘Chicago Medical Reporter, April, 102. 
§\edicine, April, LH. i 
Trans. Amer. Derm. AR#., Lew, ae. 
T Pergonal rintements mate ta Dr G. dks | tie 

: ; live in. Ocular Therapeutics, Ae wai! 
The Value of A-niys in Fi 


Association, September 2, 106, 


eal le 
ero and emibawiicnt ini Att artis : 
ae American Medical 
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recurrence. De Schweintts concludes the rays should be ¢);,. 
tain period, and, if the results are not good, then excision wit), 
plastic operation should be practised. . 

Charles Lester Leonard,’ whose experience has bean Oxtene:, 
treatment of epitheliomas and various skin lesions INVOlVIng ty¢ VG th 


l fay 


Cop, 
or Wy 


thou, 


a ] ; —— : e 4 . Tak Ait 
regards it as nniformly and permanently suecessful. Baker: Hil Velids 
"a 7 : : ie take =" ES maki. . ee : 
he has bad five cases of rodent uleer, with perfect recovery » Tht 


‘ Nite Lies 
al] this 
C Choe 


of special interest had been under observation for ten Years - 
time the disease was slowly progressive ; not only the eye, but ;), 
and temple were involved. ‘The eye was enucleated and. later, x 
applications were made for a@ year or more less regularly, resnit oe 
complete cicatrization, with no evidence of recurrence at the ena off oi 
years. In a sixth severe case, in which both X-rays and radium wae 
used, a complete eure has been effected, the curative agent hein: 
Baker's judgment, the KRontgen rays. In eight cases of epitheliona 4 
resulis have been entirely satisfactory, although in most of the eas Ae 
knife Was nsed and followed by the X-rays. There have been no sane 
rences, Baker had two cases of lupus involving the eyelids, tha; se 
been “very greatly improved if not entirely cured by the N-raye.!: a 
Hermann Knapp* has seen “four temporary results in epithelion, 
and the like.” Stevenson‘ has used the A-rays with success in Freatnei 
of Inpus of the eyelids only. Newecomet* advises me that he has rented 
about thirty eases, few of which have shown any disposition to rec 3 
The names of a liost of foreign and home workers in ophthalmo- 
logic lines or electrotherapy could be added if additional testimony 
were needed, . 
Tt 2... i 
eae = ee ‘heals él “we of mar ed interest,—an epithelioma 
oes pono as oe ott t le con] anetiva as well, <A perfect cure 
| 4, and ; vo Vears Schambe 
Drs. Hyde, Montgomery, 
I treating fifty-five cases of 
the major part of the growth 
lesions have been entirely re 
no evidence of recurrence 
months, 


Org 


in 


re reports noe recurrence, 

and Ormsby? have been very successtul 

epithelioma ; in «& number of Lhe eases 
disappeared, in twenty-five cases the 

placed by sear Lissue, anid there has been 

during periods varying from two to nine 


In surface carcinoma Involy 
been uniformly satisfactory, 

Dr. W. B. Coley * repo 
Of the various regions 


Ing deeper tissue their results lave not 


ports that out of forty-four cases of epithelioms 
of the face and head only four cases were cured. 


“ry "Personal Statements made to Dir, G. 
te Value | A-Taye if Oenlar Ther 
Associ : nae September 29, 1906, 
cen of see ae "Thid, *Thid 
Sor | 1¢ American Medical Asgoviat; a - | 
a A ASBOCTALION, Ar ‘ 
Annals of Surgery. Roe Th0e nh, January 3, 1903. 


Oram King and embodied in an article, 
apentios,”’ Journal of the Americin Afexical 


ah ie 
oi”. 
- ‘a ae 
= 4 = 





THERAPEUTIC VALUE Dx DISBASE, 40g 

oe a 5 Rockwell” treated two cases of epithehoma, giving 
at abe lorty-SeVen exposures respectively ; recovery occurred int 

Dr. G. G. Burdick*® reports 80 cases of epitheliomn, involving the 
skin only, treated by the X-rays. There were no recurrences. Tn ‘tases 
of epithelioma situated at the tmuco-ceutaneous junctions, he ndvises 
removal of the glancs in the vicinity, After an interval of two years, 
this method was in 25 cases followed by no recurrence, 

Dr. Chas. L. Leonard® reported a case of epithelioma of twelve 
years’ standing, which has remaimed healed for two yeurs. 

Dr. Rossel AH. Bogeors * treated 12 cases of Primary epithelioma: 9 of 
them were apparently cured, | almost cnred, 2 very little improved. 

Dr. G. P. Girdwooud* reports § cases of typical rodent ulcer; 4 of 
them completely healed and the other 4 did not. Te treated all with the 
sane apparatus and technic. THe asks, “Is it simply the difference of 
constitution, or is there some difference which the microscope does not 
reveal that should make so great a difference in the result?” 

T have had similar failures, and am of the opinion that previous 
surgical treatment and the special location of the growth are important 
governing factors. French pathologists believe that ditferent epitheliomas 
present different histological charac eristics. | i 

In the above reports we notice a great diversity of opinion. + 
prefer the soft and others the hard tube. ¥V lews nso Vary NS fa is on 
tion of the s¢ances and their frequency. It 1s asserted by some aM . 
slight dermatitis is always To be aimed at, in order to obtarn ie Sie 
action. The great variety of cises encountered will allow Mi relate 
technic; the peculiarities of the epithelomas themselves will Irequenhs) 
dictate the method to be pursued, 


Saqneira. who treated 45 cases of pepe aties : ne 
Fiat es and large cavities filled up, but that 
He also observed 


Te 


rodent ulcer since June, L101, 


states that the nleers healed rapidly 
he lind had difficulty with the hurt, 
slight recurrences. 

Ile likewise reported a CHs08 of 
antl the majority of the remat 
wartilages of the nose 


raised edges. 


rodent ulear, 34 af which were 

ler were still mnder treatment. 

healed, 1 that when ¢ and tones were involved, 
He found thab woe , 

the condition was nnfuvorable. Fate 

ot ie TE 7 a fs al i1e@3 1! 

He observed, microscopically, & © ‘red and the 

ie of them a fatty change OCCU ee ne 

; and this st imation eas 


ection of the epithelial cells, 
commective- tise 


and in so1 ed the filling of 


elements were also stimulated, 


iNew York ‘iol, Jermriaal, pri 7, iG. 


rT op i fi. 
American Rontgen Ray Societys sda 


?Transictions of the 
‘Thi. 

Taal. - 
‘Transactions of ihe i 
4 Britigh Medical Journal, Septen 


Kmerican Rontgen Hay Rockoty, LO 
ther 25, TMH. 
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cavities and the 
the use of the actu: : 
dove of the growth to disappear, 
edge of the growth to : : csontidea Tile history. vrac. 

E Toseph T awed 63, with a negative family history, presented ap 


formation of healthy sear tissue. | He also recommend, 
J eantery when there is difficulty in causing the lard 


#5 


epithelioma of the dorsuin of the Hane ee 2 sonatas (Figs, 
097, 228.) Two months before, te, it sane ee ae ee two Veara 
of apparent cure, the lesion became pans Lisa eee i eng began to 
spreai. The trouble began twelve years AZe; : Mg sei Boek On the 
back of the right hand. This grew steadily aud slow IY; and defied loos) 
measures, Patient was subjected to A-ray Bea seixO0, wd ab it twe 
anid a half or three years later I reported the lesion healed, but js subse. 
quently reappeared, and at the beginning of the last treat ment the leer. 
ation had reached the size of a fifty-cent BASE puriace appears Clean, 
devoid of granulations, with rough and thickened edges. After thir y 
irradiations the patient improved, but slight dermatitis forbade further 
treatment. Subsequently the growth was again irradiated, and, at the 
expiration of sixty treatments in all, the patient made al perfect recovery, 
The technic that I usnally employ is to irradiate thrice weekly for 
three weeks, duration of each séance about eight minutes. Crookes 
(soft) tube, 10 to 12 inches (25 to 30 em.) distance. 


B, CARCINOMA. 


The results sought for in X-ray treatment of carcinoma depend upon 
several factors: 

Depth and rapidity of growth, age and health of the patient, and 
technic employed, 

The deeper the growth the fewer the rays that will reach the cancer- 
ous part, most of the rays being absorbed by the skin. We cannot push 
the treatment as we should desire, for to do so would be to cause a 
dermatitis that would eventuate in gangrene and necrosis. 

In eancers of rapid growth the knife should precede irradiation. 
To do otherwise is to sacrifice needed radical treatment and perhaps lite. 
After operation [ advise irradiations through the dressings, 1 order 
fo destroy the cancer cells left by the surgeon. If small subeutancous 
nodules should appear four or more months after the operation, they 
should be irradiated. I have seen very many of these nodules cont 
pletely removed by this means. Of course the younger and the mor 
robust the patient, the better will be the results of treatment. 

T cannob agree with those physicians and pathologists who assert that 
the X-rays hasten cancerous metastases; their statement, that the rapid 
disintegration of the cancer-cells (that cannot be eliminated by 0a!" ral 
means) must invade surrounding tissue, I believe to be faulty. 

Bs ni Reports of X-ray therapentists are widely divergent as to the value 
of X-rays in the treatment of cancer. I believe that this is largely due 





oa 
? ie SE =e 


THERAPEUTIC VALUE IS DISEASE 


a iy 
to the use of inefficient apparatus and to errors in dinenosle: cHente 
Oa being mistaken. for inalignant ones}, which point to the ee 
five necessity of examining microscopically, befor: eee 
irradiation, sections or scrapings of the growth. 


| TIN Pera- 
lore, dnring, and after 
The vacuum of the tube is a matter of Prime 
in treating the deeper-seated cancers :—i-r, 
order to allow of a deeper penetration. 


Importance, especially 
, the vacuum should be high in 
In the body cavities,—qs the 
mouth, rectum, vagina, etc.,—I believe in the direct application of the 
rays, and not by special cavity tubes, 

Probably we err too much on the side of safety; apparently the 
séances are too brief, we too often fearing the production of a severe type 
of dermatitis. An erythema or slight dermatitis is unavoidable: per 
contra, 1618 advisable as indicating the particular individual tolerance. 
Ido not endorse the Continental method of massive single doses, but in 
common with our own operators, [ strongly advise and always use short 
and frequently repeated exposures, 

Ido not confine treatment to the involved area, as the disease may 
have invaded surrounding territory. Thus, in treating & mammary 
carcinoma [ irradiate the axillary and subclavian glands on the diseased 
side and also the opposite breast. This applies to cancer of the tongue, 
with its associated cervical lymphatics, etc. 

Cuncer of the Breast.—Perhaps, as far as violent malignant disease 18 
concerned, cancer of the breast is more favorably influenced eee 
X-rays than the same disease occurring 1n any other part ot the body. 

Personally, I have encountered quite a large number of cases of 
enrcinoma in various regions. ‘The results obtained Varied considerably. 
Some of the eases showed absolutely no effects under the most Site 
treatment, others showed slight improvement, while in only THOR wee o 
mammary carcinoma I snceceded in bringing about ES oe a bai 
which might be designated absolute cures, L shall report only mere 
chich eave very good results. | | 
Moor ee TA woman, aged 34, had rapidly developed a eareinoma of 
the left mammary gland. She readily consent a sen a ngs 
Ipon pal pation we could not il iscover Any en B 2 LE | , : : aa chee 
stahilas The patient’s wound granulated in Ba ee vist dings ele 
ontly heated in the eourse of four weeks. ‘The pathologist © AWN 
d within the old sear; they 

The patient was adyised to 
to me three months atter 


malignant portion as an adeno-eairel ales 
tion three small nodular masses hee 
increased in size and ultimately ee iy 
undergo A-riy tremiment. aie bie Sante daily for one week, 10> 
operation. I exposed the esi re intemBe inflammation, and from 
ducing by these frequent applica | Y ‘ smc) o. wrote. The exposures 
eenearal appemrances the ares Was Grow LE ri , ea Token: (G0 Oni) 
peners co tA Seraees oemaet ites cach, the tube being twelve neta enn 
lasted tore second week all treatments were discontinued, T startes 
istant. Lhe secon 


a0 
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: el Te ©ivilie i SIXx- 
he third week giving : meen 
the inehes distant 1 the beginning, “anil re tal}; hy lhe 

wf A] 


being fourteen 


down to eight inches (20 em. 2 
The wound had been treated sixteen times before we were ay), 
| changes were a lessening of the dischaye, 

ire 


any changes. ‘These 


ELECTRO-THERAPEUTICS. 


minute exposure every third day, {] 
vey lle 


), until the last exposure had jo, ht 

ii rl Ae 
be No fip 
the drying exudate. The patients), fered ; 


formation of a scab from aed Boe Bip: athe, 
intely no pain in the beginning of the treatments, but about thrap ie ., 
| L 1 z : : i = . z | 3 a tL re 
subsequently she experienced most exeruciating agony, 'Thj. vi a 
5 L F l | 


lessen considerably after each treatment, and again become wop,. 
it would subsequently be relieved, and soon. When the dischare 


When 
® had 


all discontinued, the pain almost entirely subsided. The ulcers seomer 
to be healing at the edges and the intense induration present aley erady, 
ally disappeared. In all I gave forty-five treatments and effected otis 
T have watched the patient for nearly sixteen months, and up ty 4p, 
present time no signs of recurrence have been noticed. 

Case If.—The patient was a woman of 62, from whom CArCInOMNa 
of the breast had been removed. On operation no tubereulons elands 


could be detected. Six 
fully healed, the disease 


weeks after operation, before the wound haq 
recurred, near the seat of the former nipple 


The patient received in all thirty-three treatments ; irradiation was eiyey 
every fonrth day, lasting six minutes. The disease has not recurred yoy 


for eleven months. 


CAsE ITT.—A multiple carcinoma occurring in a woman 63 years of 
age, affecting the breast. The involvement had not been extensive. 
thongh sufficient to cause alarm. The tissue between the ulcerated 
nodules was normal, though the skin was slightly inflamed. The patient 
had an epithelioma of the lip, fourteen or fifteen years before, operated 
on, with no signs of recurrence. The patient had been actively treated 
for four months, and occasionally for the four sueceeding months. At 


first the treatments were 


given every fourth day, each one lasting from 


three to eight minutes, By the end of the first four months the carcinom- 
aitons field had entirely disappeared, leaving small scars very difficult 


of detection. 


CASE TV.—Mrs. B., careinoma of the right breast. She was operated 
upon by Dr. M. P. Warmuth, on September 29, 1903, and X-ray treat 
ee wae instituted January 1, 1904. TI gave her twenty-five treatments 
bea weeny, . Up to the present time there has been no recurrence. 
her ar sp i J L., age 24, a nurse, with cancer of right breas!; 

ut mother died of mammary carcinoma. Dr. Warmuth operated 1 
Sovernber, 1904, and I instituted X-ray treatment in January, 1905. !"' 
“the meanwhile she married. On October 10, 1905, she noticed a swelling 
on the left breast. I gave her ten treatments before the operation and 


Subsequently the left breast, w 
tent was given for a period of 


Case. VL—Mrs, G,, 


a8 also removed, Post-operative treat: 


three weeks. She is now in good heal! it 
was operated upon by Dr, John B. Deaver om 
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November PT bp 1O05, for cancer of the aay 407 
Dr. Taylor. | began X-ray treat ment ee 
gave her three CX POSUres weekly for hese 
Anodal distance ben clies ok oe months, duratis 
and there is no sign or symptom of 2 euteee she is perfectly well 

VASE \ I.—Mary Moore, ace A] Sinele, | ‘= 2s 
negative. Duration of the Bosh ele, honsewife. 
The trouble beran as a small white ) 
months later the patient was operated apon for the 
ineresased greatly in size and extant. cele OF the growth, which had 
successful. The patient was tre r ¢] 
Eventually the part healed, 
involvement. 
ee peer) — —hate Quinn, age 61, married, housewife, She was ron 
down by a bieycle eleven years before coming to moe. ‘ 
meKe AME es over the site of the tranmatism a small growth, that 
increased in size until it involved nearly all of the rieht breast « nlewe. 
ation occurred and spread rapidly. There was no apparent involve. 
ment of the ailjacent lymphatics. Treatment was instituted June ®. 
1M4; forty-five exposures were given, cach of ten minntes duration, 
The pain, discharge, ete., disappeared, but four months later the patient 
expired, Death was due to general infection. 

H. Gocht* reported two cases of carcinoma of the breast exposed to 
the influence of the rays. oth of these eases had been regarded as 


9 and referre 


7 to me he 
Ith mth afl er thes : 


Operation. and 
TAGION TEN Minutes. 
axillary recions were 


eae bee Family history 
Lisa Poy THOT hs LSACOndary 
papile under the left axilla Three 


il Theasnres were on| 


1, TK ty 
ater for thres = | urtly 


months, thrice weekly. 


but the patient died irom metastatic 


anel year later 


inoperable, So cures, however, were effected, though in one of the euses 
pain was almost entirely relieved. The other case died before any 
improvement had been discerned. 

George G. Hopkins’ reported two cases of carcinoma of the mam 
mary glands treated by the rays, The first ease was entirely cured alter 
thirty two treatments had been given. The aecond anise Only showed! 
improvements, such as lessening of discharge anid pain and partial 
healing of the nleer. BA 

Ayers® also reported the results obtained in two cases OF TMAVITTIA) 
| The first had been operated on, and, before healing had been 


CATCIOMA, | 
coable, ‘Thess 


completed, areas af recurrence of the disease were not ‘ 
} ea during three anil m& halt 


with no SVInpborns. hie 
The 
it 


Areas Were exposed daily for four minut 
months. Healing was absolutely complete, will ) | 
ation, ulceraling at three res. 
The results obtainel were 
if the ulceniting 


second case had a great deal of indur 
axilla had also been much involved. 


Pi i Po i Le » | ee r 
decrease in size of the induration, considerable lessening 


discharge, and the disappearance of all patn, 
'Fortechr, acd. Geb. d. Rantgenstralilen, 
‘Philadelphia Medical Journal, 101, Vin. 
The Kane City Medien! [nlex-Lanevt, 


[R07, ip La. 
[ts fit 


pice. awd, gs DP 


(C) Jeff Behary 2021 





iis ELECTRO-THERA PEUTICS. 
468 

Chisholm Williams’ reports a woman, 42 years old, Single. ik 
eeirrhous form of recurrent nleerative CAPClrnogmita of the brent Fn i " 
« he pect deia” . ae cle ; | chee 
Kays, twice a week, five minutes each sitting; in all os Pa Li 


rise eer ae PC ke. 
were given. There has been no reeurrence during the past, fy;,, Ihe 


i pa LiF _ i . - = al] r 

half years, und the patient 18 still in excellent health. He Sey i a 
r =a. a = a = 4. a oe | . : = r L Wy 
fae naa IE which loom 1 It the axillary Pe hon clisn ives 

a similar case 1n I = PPeared an) 


remained cured for three years. 

Dr. S&S. M. MeCollin? reports a recurrent carcinoma of the Le 
with an ulcerated surface five by eight inches. The patient was pq; 
of all pain, skin formed over the uleer, and life was prolonged for ,, 


Baas 
Veal 
airly 
one vear, 

Dr. G. H. Stover® says that itt his own experience Prophy lactis 
treatment has resulted in failure. Ile believes that this may he dye fs 
tle treatment not being sufliciently vigorous or continued long enotgh, 
He thinks anti-operative treatment is of benefit. Nor is Stover | 
this view, a number of skiagraphers sharing the same opinion, 

Dr. R. H. Boges* observed 25 eases of carcinoma of the breast. 1: 
of these patients were operated upon and a recurrence had taken nlace 
when they came for X-ray treatment. Up to the present time, § patients 
have died, 2 have been lost sight of, and the other 13 are living: 7 of 
these are apparently enred, 2 are under treatment, and the other 4 are 
pradually becoming weaker. Some of them were treated three vears ave, 
but, of course, this is still too short a time to say that there will be no 
recurrence, 

Dr. Joseph F. Smith® says that in carcinoma of the breast he lis 
seen small recurrences along the line of ineision or small nodular involve. 
ments disappear tnder the use of the rays. He has not seen any patient 
In whom a large primary carcinoma of the breast disappeared under the 
use of the X-rays. 


Dr. G, G. Burdick * reports a eure of 18 cases of carcinoma. [n ! 
cases the tumor and enlarged glands d isuppeared, 

Dr. W. B. Coley? treated 36 cases of carcinoma of the breast. In 
only one instanee did the tumor (isappear, while in every other case 
there was a recurrence, | 

Dr. A.D. Rockwell" reports that in a ¢ 


after © ase of seirrhus of the breas!, 
; Cad post-operative exposures there was no evidence of return three 
years later, 


ee of the Rontgen Ray, October, 1908. 

“1 carer: Philadelphia County Medien| Society, October 31, +H. 
Bie OF the American RKontgen Ray Society, 1906, p. 150. 

* Thiel, 

"Tid. 

"Annals of Surgery, 


: Atgiat, 100 
“Now York Merl : in 


Journal, April 7, LEM, 
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Dr, Lassar® stated that he had had only 
hundreds of eases of cancers that le submitted ¢, 
ig Ie RECORD the limitations of treatment, stating that one-fifth of 
an inch 15 the extent of its effective therapeutic penetrating power 
Comas of Liston has had similar favorable results, ae 
Wohlgemuth®* witnessed the disappearance of 
in a woman of 75 after 72 exposures thrice weekly. 
Unger, of Berlin, and Sjogren, of Stockholm,‘ know of no case of 
cure of mammary cancer, 


three failures out of 
tl the ny s, 


a Cancer of the hreast, 


Djemil Pasha* treated six cases of cancer: three cases were cured 
and three improved. 

W. Johnson and W. Merrill* treated seven cases of Gircinoma, all 
of which were inoperable ; none showed any improvement beyond relief 
from pain. They all ended fatally. 

Cancer of the Sferniem.—Ferenson’ reported a case of scirrhus of the 
sternum, which had been declared inoperable, The Rontgen rays were 
applied nineteen times, eich exposure Jasting twenty minutes. Three 
weeks after the Jast treatment the growth had almost entirely dis- 
appeared. After the sixth treatment the excruciating pain wholly 
ceased. Following the healing of the nieerated field, there was noticed 
a slight involvement of the axillary lands, xf 

(vane of fie Chsoniniqua, — Pusey * records tlie following mise of 
carcinoma of the msophagus, treated by Mite A-TAYS : * Man, pea by ts 
referred to me by Professor W.S, Halsted, of Johns Hopkins University, 
May 7, 1002. An obstruction in the esophagus had been locaiten fou 
inches from the teeth, At first a elinital diagnosis of one 
Dr, Halsted informs me, a piece ol fIssue 
was removed through the casophagoscope amid the diagnosis: OF Bent 

| : ws Tay @xXDOS1res Were 
carcinoma was made micrascoplenlly. \ igorous ms ci pe nt 
af the chest May 7,. 1902, and from that 
es daily excaspit Sundays, either 


was made. Subsequently, 


begun over the upper part 
‘ime fi the present lias Was hint eX pOsti . aa a Aavok 
: = ret} hand 71S GPV Lemke 
hit en er + haal ic Px OSUreSs li Drie Chit A 

over the chest or back, the ¢x) Sea ht eas a heh an 

oped. There was prompt disappenrance ot ihe sane ote 
‘ : i SS a pe SAnrTnvement Ll 0S Bwae Be 

ifr we waan eradual improvemen | 
ie chest, and there wasn @ | aived ning nis 

in th for beginning the exposures, he liad gained nine pow 

it ps bpd i ie 5 =a 


=o TL Lae ' "| TeV aT | 
Six week! ared, and he was having no difficulty 1% 


in weight, his pain liad disappe 
swallowing. ” 

LRontgen Congres, Berlin, Lith. Es 
af American Slowlienl Ameo, P. 6 


? Teonrnal é 
wer 1K, 


'Rintgen Congress, Berlin, 
‘ [hid | 
) a ; zh 5: ' ‘i 7 1 
‘Reyne de Chininie, Pari#, XXVs, | 
: | a i i ye. 
American Meticine, A nagruet a, UA a 
Bri ‘} i en, 
¢ Britiel, Medical Journal, MHI, 1. p. =™ pen 
The Iintgen Raye in Therpontics mn he | 
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Cancer of the Larynr.- W. Scheppegrell * reports A CASE Of ony) 
of the larynx in which a complete cure was obtained by the rays Alone 
The growth involved the left wall and lefé vocal cord. A high-taya.” 
eoil was employed, and a tube of medium yacuum was selected jy joe 
fo gain some penetration. The faee and chest were protected, by the 
neck was freely exposed in the hope that any Involvement of supyoy,,) 
ing glands might be influenced by the treatment. At first the CXposure 
lasted ten minutes and were repeated daily lor twenty days, Thy, anos: 
was brought to a dall-red heat, and the vacuum was maintained nae 
the same, from the beginning to the end of the treatment. At the py, of 
three weeks, congestion seemed more marked and the tumor Wnchangaeg . 
pain, however, had d isappeared after the second exposure, ‘Tey lave 
later it was found that the tumor and most of the symptoms }\aq ‘lia. 
appeared. Treatment was carried on for ten days, by which time thie 
uleers were healed. The patient, when seen three months later, seeyyg, 
in good condition; the aphonia had been practically overcome by 
compensatory over-action of the other cord, 

Dr. D. Bryson® believes that not a single case of laryngeal cane; 
has been reported cured, but few cases have been thus treated. Ty one 
case treated by Dr. W. J. Morton for the author, a pparently good resy)is 
were produced on the growth, but the patient died of Bright’s disease 
alter twenty applications of the rays. 

y apy y 

: Cancer of tite momach and Bowels.—Dr. P. M. Pilcher? reports an 
inoperable carcinoma of the stomach in a woman of 56, Three treat. 
ae of fifteen minutes each were given weekly ; they began August 1. 
10s, and at the time of the report the patient was able to eat and was 
free from pain. 
whi ae M. MeCollin * Peports 2 case of carcinoma of the stomach in 
: ig i pci elling entirely disappeared and the patient was relieved of 
al] eas evidence of the disease, 
where is ra i. via seit Mat im carcinoma of the intestines, 
of She riintts fee each With intestinal obstrnetion. all sv mptoms 
CO itRsaow Have been relieved, the tumor reduced in size. ; ifi 
aS aSee ; yb ! educed in size, ani lite 
prolonged for variable periods. | 
Byplsion otiiacne eta hies of the reetum the onl ¥ hope in the 
discharge, and t] . ae eA the decrease of pain, the checking of the 

aoe Shrinkage of the growth 

Cancer of the Ut i ete 
1 introduce a speculum and Hey tne the rays for cancer of the uterus, 
sheet of lead, exposin 3 a aye the thighs and lower abdomen with 

‘ene ai ‘ss only the vulva, I employ a medium tube, at 

aim. fork Medical Jottenal, December 6, 1402 

* Brook) y aa Pe, December, 12. , 

(Dicoklyn Metical Journal, April 190 

Catered, “iH the Philadelphia County Medical Society, October 21, 1904 
om eons of Surgery, October, Payee 7 co reer SI, 1004. 
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a distance xj pa 

ance of eight to ten inches (20 to 95 om.) thri 

ten minutes’ duration, The Crookes (ee. se ae weekly, exposure 

encased 1n . o j =| A ate Pa tt. ; 7 = - L 1 Le ba MCL : 1 ; : 

231), as th ase U 8: 220), 18 far sliperior to cos thes hateoee 
eericar in Haak ACK the effective quality of the Crookes baie "Xt d 
ees Ait lowever, employ these tubes. If varinal pate ‘tia * és “Tay 
ed, the rays may be naseced an + ae) Germans 18 threat. 
z 3 Sa) ec Pace Oalternate days through the lower aban = 

coe Mn. Janes ] . Marsh,’ of Troy, N.Y. cited i casa oF a ak OSOueMT 

Oo, referred to him for hysterectomy eet ee nO aged 

: ow ese OF an extensive carcinoma 
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Fic, 20.—Trnes asp Ronen Tene Sereum ron Taenary of Tie Booy CAVITIES Lt 

F 1 a il is, EOP hiie Bue 4 ay 

rouble tots shileld, onensing the tube and thed tole; B, showing the size of the opening goreried b 


the diaphragm jC, slower sper attach, (1. Vv. Warner Oo, } 


of the cervix. 
region and the vagina, using & very soft tulye. ; 
for ten minutes, After twenty or thirty treatments there 


improvement in her condition. 


she was feeling well and gaining in weight. oye ails 
she was feeling E he _nr. John G. Clark,’ ata 
“ Doring the 


Therapeutic Action of the N-raya in € WAeer. a 
; a F t oh Pe i i aya Vill i iLLA 
meeting of the Medical Society of Pennsylvani, 


Jan. 17, TOON 


I Journal American Med, Assocation, 
f April, 1004. 


'The Penneylyunia Medical Jotinal, 


A. ibe 


He applied the rays alternately over the suprapnbic 
| The treatment was given 
wis a marked 


All of the symptoms had disappeared 5 
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ann, ina personal recital of his own exper, 


rafthaw 1). iL ea Sia acta 
- Maithew ention to the possibilities of Reni 


; Tie W 
last year Dr. ah a 
ence, first directed my itt 


THERAPEBUTIC VALDE 1N DISEASE Lis 
a te “a i al 

EF CNT) Pe, 0. sti atl of itt 
ig Ihe stimulation of the nutrition of the Part rather than from an tial sittacl 
ie RITE GET SCOT site 
| others believe that the mivs act destirnc: 
eclls by (diminishing their opow| | 
the underlying connective tissne to ; 


upon the cancer-cells. Wherens 

i ak Talay 
lively upon the 
thus permitting 
oa Pens rt 
and reconstruct the deficiencies prodneed | 


Its funttional activity 
77 W the invasion of the . NE 
prowth,” Of the new. 


| { odinan, il COMMeGI TNE Ton 1 extensive nnmber af eases trented 
In the Massachusetts General Hospital, ¢laims that the beneficial effects 


mm the stimulation of the nutrition of 


PF 


of this form of treatment arise fr 
OUTER TURE the surrounding parts, rather than 


| growth. 
AIR SPACE : 


irom a direct Specie effect Hpon the 


In the microscopic study of the tissnes after the 
ment, anuwmber of observers agree in rene 


wont rOn-ray treat 
ral as to the structural changes. 
Fat ‘ 7 1 ee se | ad 

hey have found a neerosis of the cancer-cel|s antl trabecn |e 


a 
rs 


J > 
-. aa 
a te Le, ’ — > _ 


: at tines 
fatty derencration, an increase of elastic tissue. and a tendeney to the 


> c =r 
> a a \ 


occlusion of vessels by a thickening of their inner walls. To the latter 

OUTER TUBE . effect Is probably attributable the diminution of hemorrhage frequently 
noted in these cases after the treatment is well under way. 

— Ae SeACE | 


INNER Ties | . SARCOMA. 


CROSS SECTION i What has been sail relative to the results obtained in epithelonma 
and carcinoma applies with equal force tosarcoma. I cannot believe that 
many X-ray operators have achieved brilliant results with the mays im 
this disease. I have found that irradiations in sarcomatons affections are 
too often futile. Below are given some of the more interesting reports 
upon the subject. 

Ricketts’ reports a case of melanotic sarcome of the chest wall, The 
trimer had much decreased in size and the pain had almost totally disap: 
peared, The patient died in the mean time, 

Carl Beck? reports a case of melanotie Sarcoma of the groin and 
the thigh, recurring after operation. Vigorous A-rij treatments cheeked 
the course of the disease. | at he 

SW. Allen” reports a case of Sarcomatous erowtl of the tonsil. Che 
Operator ex pose the swelling to the inflnence of the ry, with a badd 
ing decrease ia the size of the tumor, and at the AO Re ust mi 
eonld articulate words with much greater ease.  Tintire cure hod 110% 
heen attained when this report was made. ‘wetoan Lett 

I. Williams’ speaks of a patient who hia received bebe ate 
ments for exrecoma of the arm, each exposure lasting from twelv' 


: ook, ‘The 
nar ey ch wiee i One Wis ki 
twenty minutes, the tuniot being exposed t 


Fin, “i1.—Cavity tube applied, (RV. Warner Co.) 


VM), viol, MURA, PR FB 


Ge inj case fice t Journal of the American Medical Association, 
treatment in inoperable cases and in those in which there is a reeurren® fournal 0 


afte Naw York Medical Journal, MA, 
ay F ’ ‘i | : ; oe - _ 1 ay ; fined A Wy ; Lif we | i fis fin ios nl ee. [ AGL, 
operation. in the literature, which as yet is not at all well @ 1 Howton Medical and Surgical Journal, 


concerning the active effects of this agent, there appears 2 diversity (The Ronteen Raye in odicine and Sanery. 
of opinions; some claiming that the curative action arises fre 
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a almost entirely, the swelling had q;,,- 
Le 1 ‘can peared almost iit Le ; Cimiy. 
induration had a the venous discoloration over the tumor haa 
ished considerably, * 


ata narmal hue of the skin. — | | 
iven way to the was results obtained in the treatment of two casa, 


naltet poports Se eer teat 
Scholtz Seni de the skin. estates that under active applies. 
ot as ales of the integument disappeared entirely. Jamieson’. 
i: es ee fungoides which was treated with the X-rays showed 
case OL Ubye.e® = «avery respect: 
oe marked improvement 11 eVeTs respect, 
Dr. George 


Erety Shoemaker ? reports the ease of @ Woman who jjaq 
sarcoma of the abdominal wall, 


and probably also of the pelvic viseorg, 
which disappeared under treatment. On gpceablon tt as le ual the 
eantnm§. the uterus, and the left tube and ovary W ere Masser toget her by 
Spe Sc upto but had a certain range of motion. The tumor 
nm Se jowier abdominal wall was united fo Bits Nas: by i process of 
thickened tissue a little to the left of the eon se pte whole 
appearance suggested a New growilt, which it Was WIOUE AS a ¥ Ise to 
remove, The incision was closed, and a eut made directly into the 
suprapubic growth. Fixamination of the piece removed for that Purpose 
showed that the mass was sarcomatous. Treatment by the Rontgen rays 
was begun after the healing of the upper wound. This treatment con- 
tinued for about nine months in all. The total number of exposures was 
forty-nine. The improvement was remarkable. A year after coming 
under observation the infiltration of the abdominal wall, the pain, and 
the soreness were entirely gone, 

In a case reported by Richmond,* the patient had a swelling which 
erowded the liver and other organs forward and inward. A diagnosis of 
sarcoma was mnade. After treatment with the X-rays for nineteen 
consecutive days the temperature had decreased to normal, night-sweats 
were lessened, the tumor had apparently ceased to grow and seemed 
softer, and the patient was generally improved. She was then sent to the 
hospital, where the treatment was continued, and at the end of nine 
weeks the growth had entirely disappeared, as far as could be determined 
by bimanual examination. 

MeMaster* reports five cases of sarcoma in which treatment with 
the X-rays proved entirely successful, 

x eed Webster Fox,” of Philadelphia, had his attention called (0 
Ra ef ment in epithelioma of the lids, A year and a haif ago he 
Rd Sines the AG the diagnosis was confirmed by 
"eel by the microscope. ‘The case received forty-cigh! 






(Atchiv £ Derm. u. Syph., 1902, lix, p. 42, 
yy uenican Medicine, December 26, 1103, 
Wand e ean Medical Association, Tune 10, 190 
“Ie Ms ; + ee 5 Feb rua ry) 1008 is CEH hel a 
eerie Medical Aswociation, December 17, 1M. 
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THERAPEUTIC Vy ALUE 


[IN DISEASE, Ah 
applications of the X-rays before the 
Was T1LO recirrence, 
J. G. Chrysopathos! operat Aone 
27. VOPYSORDATHOS  onerates tl fk wom: cr welts leet ae 
rowing tume f the rie : : peek woman who had a large, rapidly 
= 5 Le : : Yr i} 14 night OVAL Pee lon ; finding it tc tHe 4 BAT COMA fa 
laf nosis which was. AEE ) Hate moron ane eels ay om im nat 
; ey * ve 2 ie COM mec by TMCrOscopie CXAMInaAtion |, le beran th 
peat WY With ontgen rays. She was treated two or three times weekly, 
and after about eight months was d ischarged as cured. Neither abdom- 
inal nor vaginal examinations offered the slightest abnormality. She is 
now treated about once every two or three weeks, and has been well for 
some months, 


disappearance of the frowth. There 


The tumor in the case cited by Skinner! was situated in the lower 
part of the abdominal wall, in the region of the cicatrix resulting from a 
laparotomy, performed three years before, for what was regarded a5 a 
fibroid uterine tumor. The fibro-sarcoma was of the size of a cocoanut. 
filling up the entire iliac fossa, extending nearly to the umbilicus and 
two inches beyond the median line to the left. The tumor was very 
firmly fixed and seemed to involve the abdominal wall. Erysipelas toxins 
were used for ten months. During the first two months the growth 
decreased more than half in size, and for a long time thereafter, while 
there was no decrease, there was no distinct growth. Later on the 
influence of the toxins seemed to have become lost, and there was a slow 
but gradual increase in size. X-ray treatment was then begun. The 
patient received one hundred and thirty-six exposures within seven 
hundred and thirty-nine days ; two applicat ions were given in the CONTEE 
of every five days at the beginning of the treatment, and liter on, one 1p 
live days, fifteen days, and thirty-seven lays. Siventy ag ee 
after beginning the treatment, the patient had increased considerably 
in weight and the tumor had ent irely disappeared. | i" 14 

Réclére® reports the case of a patient affected with PACCORIS Ms ‘ 18 
floor of the orbit who was eure by A-riys. The disease had a ie 
Two operations had been performed, the last One ia | i Me 
All other methods of treatment had failed, tt 
vliotherapy was employed. Histologt- 
Réclére reports 


yeurs. 
removal of the eye. 
improvement seb in a8 soon as Mh 
cally, the tumor was found to be mm: abe rei 
an pdditional case of orbital sarcoma cured by Seas on +s cago is of Very 
Kienbock * reports a pg ape ry 3 ae os pee he sae 
A growth, DAVINg Opp a ene adioining 
before, in spite of operations oft repeated, Hae ue aul - paps be 
\ ior Se aaa Senne exophthalmos on both sides, 2 RE 
iteeaaar bona "Pain ceased after the first treatment, and after Chirte 


ignant sarcom. 


unusual interest. 


optic atrophy. 


1, 4. 


' Minch. med. Wochens., | Radiology, October, TH. 


? Archives of Electrology an 
ing. dea Hop,, dune Ld, Lis}. 


usted by Dr. G. Oram Ring,” * ‘ 
‘Quoted by 1 1 Amociation, Septem) 


ah 
. ae ‘Thorpanties, 
“The Value of X-Rays in Oonlar Therapoats 


| - ap Ol, LheMe, 
Journal American Siecdica 
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applications the growth (an endothelial sarcoma) entire|y 


The eyes resumed their normal appearance and vision par 7 
Crossman! reports a similar case which had almost entirely diisa uae 
J MOSS Peano 


under the X-rays. Theobald* has had one case of marked €xophthal 
(unpublished) with the diagnosis of inoperable sarcoma of {)h¢ Ae 
diagnosis in which two other surgeons concurred. Under jh, es 
treatment the case rapidly improved and after a lapse of se Sa 
seemed to be cured. 

W. &. Coley* treated 167 malignant growths, scattered oye, han 
parts of the human body, and arrives at the conelusion that, while: th, 
X-rays are of inestimable value in skin cancers, nevertheless the lattor 
often recur, and that undoubtedly surgery is in these cases far prefera] le 
He 15 opposed to the use of the favs in deep-seated Carcinomas ani 
sarcomas, believing their value very slight and temporary. Where he 
neoplasm had apparently disappeared, metastases quickly oceurred, He 
believes that irradiation is palliative in those cancers that are for ATLY 
reason inoperable. He asserts that post-operative irradiation pests 
purely on theoretical grounds and needs further study as to its value or 
usefulness in these eases, 

I beheve that in many instances, where brilliant results were 
achieved in irradiation of sarcomas, in all probability there was 
a mistake in the diagnosis and a less malignant affection was present, 
or else the operators were a little too enthusiastic when making their 
reports. | 

George C. Johnston ‘reports three cases of Inoperable and recurrent 
iat siccesstully treated by the X-rays. The diag 1oses were made 
clinically and pathologically. No anto-intoxieation occurred. 

Djemil Pasha, of Constanti hople.” reports that a case of sarcoma of 
the breast seemed rather aggravated by treatment. 
ae ieee as ae Se ox sarcoma, He obtained complete 

ance oF the tumor in five of them, 

Dr, Russell iH. Boges? treated five e 
the growth was reduced in size, but 
both patients died. 

| (r, G. Burdick" treated i patients; 18 
tumors disappeared completely and 


Ven months 


aseS Of sarcoma, Intwo of them 
HN pProvement was temporary. Later, 


are considered cured. The 
ire fiving no trouble whatsoever: 


‘Quoted by Dr. G. Oram Ring, “The Value of X-Rave j ; fi?” 
Ts erica Mad isal tite ee “have in Ocular Therapeuti™, 
so ama Medical Ageociation, September 29, 1006, 

“New York Medical Journal, April 7, 1M 

‘Journal of Advanced Therapeutics, 1904 p G48 

* Revue de Chirurgie, Paris, xxv,, No. 1. Pad ea 

*Annalé of Surgery, August, 1905, 

T'Trangactions of the American Ranty Sht YARR? 

*Thid., p. 112. Hon Kay Soclety,.1906, p, 116. 
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pioriaats a na ‘foie’ as is: van. nica 

both local and constititiona % | me sa Wass 
apparent lessening of the pir for ve 

while onder treatment, thers ‘was ¢ ib in 

Appenmnce of seqles ind a pallor. of th : Piped) 
never disappeared, On October 1, 1909, | gh "PCH 
ment, “1 found the disease involyed the akin ¢ enite 
holy. After try ing various treatments and tp ae ah aie 
sixteen Acray applications to his hack rast 


iar 


sures of ten minntes eqeh, Ont 

found the skin tender and of tk 

wis manifested, After top days all 

redness bad disappeared from the treated, 

gone in another week, and the he part the chads grea 

time, This siemegs Cnconraged me ty apply the X ps = 

parts involved, with the game happy resnits, Pi 

ihsolutely no trace of the former trouble; the. skin j '§ Stic 

and of normal ealar”! ‘oe ian 
Drs. Sjogren and Sederholm, of Stockholm,? state t batt 

of psoriasis treated with the X- ‘rays were not in the | 

thereby, 


SENILE LEG TILCERE. 


in 1904, in the service of Dr. Ernest Taplaee at the Phi 
Seger | exposed twenty senile lee uleers to the action of ie Ti 
The patients’ ages varied from 40 to 65. Before treatments fhe ml ae 
A icy y appearinee and an offensive odor, with no grannlation: 


elfen of the dorsum of Fr = The sathe after itrwtinyon, were treated through sterile nnmedicated bandages. 


© irra 
rth falcon, 1) rics of the (1S, after several months presen 


matitis resulted, and the applications were discontinued, — 
was cheeked, the odor ae and sien be 
The 

aes ‘A sie CTeAS® In Size. ‘Three of the ee 
and are almost cured, Of the other seventeen some hay 
others have disappeared from observation. 


VARICOSE VEINS. 
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vl ae ELECTRO-THERAPEUTICS. 

‘ a oe sit ti ia coil of copper wire connected with one pole of , hi 

ie Fraqtiency current. 

a ee eAthena! in an article read before the members of the 
Electro-Therapeutic Suob-section of the British Medical Association it 
1901, stated that, of the forty-three cases of pulmonary tuberculosis 

treated by the X-rays, only three had died, the immediate cause of deat, 
being pneumonia, tuberculosis of kidney, and lardaceous disease, During 

} the treatment the temperature of the patient uniformly rose, the igs 

= depending upon the duration and strength of the treatment. Nighy. 

oa sweats increased at first, but gradually disappeared. The number of 
bacilli in the sputum increased early in the treatment, but later oy 
formed clumps, beeame short and stumpy, took a stain more read. 
ily, and later in the treatment began to decrease. The disease has 
tem heen arrested when the patienf can take daily treatments of half 


t hie 


Ph. 





an hour or more without showing a rise of temperature during the 
treatments. 


Dr. Russell H. Boggs’ cited six cases of tuberculosis treated by him 
with the X-rays. One of the cases has remained cured for over a year. 
One case died from an intercurrent affection, and the other four are 
decidedly improved in every way. 









i ‘Dr. J, DP. Gibson? cited a case of tuberculosis complicated by a very 
| pie large cirrhotic liver. After a treatment of six weeks the symptoms were 
3 markedly improved. The treatment was discontinued ; the patient went 

; home and died. While the rays do not cure, yet they improve every 


_ Rndis-Jicinsky * : 


ele 


sperate and hopeless. 
tates that he has employed the X-rays together 
with other forms of treatment in 19 selected cases of pulmonary tuberen- 
losis. Of these he states, in one year, one died. 
____ Drs. Boido and Boido® report fourteen cases of tuberculosis treated 
ara. by means of the X-rays. The treatment had been conducted in Tucson, 
; Arizona, which has an altitude of 2300 feet, and a climate that 1s warm 
_anddry. The fourteen cases reported were all Mexicans, afflicted with 
pulmonary tuberculosis in varying stages of disease. It is their opinion 
that in treating such eases it is beneficial to the patient to employ # tube 
u ces rays that induce a dermatitis, claiming that such rays are 
sayin Sp uprineee king the exposures the vacuum tube wis 
a3 to 4 inches (8 to 10 em.) distant from the skin. Exposures were 
nade both anteriorly and posteriorly, allowing five minutes for each side 
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osures ten of the fourteen cases had been 
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relieved of the pulmonary aj 

Mary Pain, The mommy Gt oe are 
each ease. Their reports show that three aaa of exposures varied in 
and the remaining eleven are still living. SEN Te ee en 

J. G. Ransom! re . 7 | 
ee ano 2 reports treatment of forty cases of tuberculosis in 
the lungs and other parts of the body. He specifies that the Rinteen 
rays, and also the ultra-violet rays, are especially j se laa onMget 
Toe ea ea ea : waht Bae Miah, specially indicated for treating 
tuberculous lesions located more or less superficially. Ag regards deep- 
seated pulmonary lesions the number of such cases treated is entirely too 
small and the time that has elapsed is too brief to arrive at anv defias 

| 5 eee rive at any definite 
conclusions. THe believes that the Rontgen rays may soon prove to 
be a valuable therapeutic agent in this clasa of diseases, He also asserts 
that Pain 1s relieved and sleep is permitted: the local cirenlation is 
stimulated and expectoration is considerably lessened. 

F Hahn? states that Rieder had applied the X.-TAys to the thorax of 4 
patient suffering with a chronic form of pulmonary tuberculosis, and the 
resnits obtained were not encouraging in any way as was primarily 
expected, 

G. E. Pfahler® says that early in the history of the X-rays physi- 
tians noted relief from pain, and to a degree from other symptoms, in 
eases of tuberculosis of the joints which had been examined repeatedly 
by means of the rays. He says that J. B. Murphy treated two cases 
of tuberculosis of the knee-joint in which the synovial membrane was 
involved, Both of the joints had been treated by injections without 
improvement. One patient in whom the effusion had persisted nine 
months was discharged as recovered after 21 days in the hospital, the 
effusion having disappeared. Murphy also reports three eases of spinal 
tuberculosis treated with the X-rays. The first ease was one in which 
the patient developed paraplegia. Pus and tuberculous débris, whieh 
established the diagnosis, were removed with il hypodermic needle, 
Aiter the third application of the rays the pain disappeared, and after 
twenty-five applications the paraplegia was cured. A pene C156 Va 
one in which laminectomy had been performed i year be ete rk 
patient was worse after the operation, anda sinus Mie left, a el ae 
completely after twenty applications of the mays. Phe Da eae 
ee ete pieatiprace te is that of a paraplegic, whose 

ag notimproved. ‘The third case was th pie me 
pain was controlled by large doses of morph, Oye an eniiess 

Fee he twenty-third irradiation he got about wah es 

and after the twenty | 
pain, Anas avtta ahtained in the treatment 
aH | \ he results obtamed ml 
Henry K. Pancoast ‘ mentions the rest oneum, joints, and spine 
| ae te layrorie rs, peritoneum, JOLIE, ah’ 
of deep-seated lesions of the larynx, lungs, per eerie any be aided and 
with the X-rays. He found that tuberculous “Uiyie ought about a 
! Medical Record, February, 27,104 tig. 
+ Fortachritte a. d. Geb. d. Rintgenstr., B: ity 
* Philadelphia Medical Journal, February 14, tees 
‘Therapeutic Gazette, August, 190. 
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improvement in the primary pulmonary condition Too yi 
= : 1m : F ro 


ments will cause a reaction which may be carried to POUS treat 


tA | LN fry y 


degree ; therefore, Preat care 18 heeessary in determinin ove Abs 
Varga ats me 1 : a as ; is cae : a ae : an : rea 1G kh 
dosage in each case. Pulmonary lesions in selected ¢ases | Dronep 


TLV [igs | MT] qa 


fited probably, but even greater precautions should he obs. 

does not consider Finsen-light applications of ALY aie He 
laryngeal lesions. Only the most powerful lamps neo a : 3 a ating 
exposures are of value only in lessening or retarding a skin : a setae) 
the X-rays. | 2 ome Feachion fron, 
a Ausset and Bedart’ treated a case of tuberculous peritonitis j 
mime years of age, by tapping and abdominal section, but ae 
results. During this treatment hep condition Beitr standilv 

the tuberculous masses in the abdomen steadily enlarged O er 
she was first subjected to the X-rays, the Crookes tube bein : ‘aes y 
eM. Om the surface of the abdomen for ben minutes, he ae 
em. Throughout the month the treatment was continued 6 y bw 
three days. During most of the following month Maron ‘Ss 


i. 


he 


With neratiye 


ALEr at 13 


age discontinued, During the latter part of May ther ee 
BOMEDG] i - the ; Be : on, eG Wiis 
eee. \ No abdominal effusion. From this lime on, she steadily iy. 

: : 7 ie i weight and strength, until she became apparent Detar 1 

eI ror hie a aan ae a a A 416 
Suenan ae Leigh cites 4 case of tuberculosis of the éelhow-joint. The 
as two Pea dees to the rays for a period of two hours, and as often 
: Oo. Hes 1 a week, After twely ic Sl 
Inflammatory proeac He ay ave MOUS exposure the 
the * ht ) PISS entirely disappeared ; io recurrence appeared itl 

eighteen months that had since elapsed us 
0 ine 4 ee ar ae on | = | 

joint. The Ga laa or Kirmisson 4 case of tuberculosis of the wrist- 
tio aad‘ nik cee aes exposed for ten minutes daily for a period of 
subsequent applies a nant The result was an improvement, and by the 

Tousey f of hes of electricity the part was absolutely cured, 
selkic fies Neaaitiac Judieious application of the X-rays, or 
case of tuberculosis, esyaaia 5" frequency CTLrrents, 18 indicated in every 
TWink d@daeua cially tuberculosis of the larvns “ Agrbag 
Point, is reported in which tht pete ONE COs0, In 
expectoration ceased in Pe treatment Was remarkably sneeesstul. The 
the voice, marked gain a eee there was great improvement in 
| body weight of about three i eth, normal femperature, and a gain in 
oe pOved, an area of infiltration 
ee @ whitish appearan 
te treatment consisted first 


ounds. The local condition also has im- 
has diminished, and the abrasions have 
ee; which may be due to eieatricial tissue. 
'n exposure to the A-THysS once every 


ea eee Dy Werner-in the riach, 9 
pe rh eo < 123 a 1 Pia {ora | * a sf F 
ty Sah “e id fe Fa * hi, dl, Creh, cl, Rontgenstrallen, Me iil., iT, ahs 


Medien 9.0 20 1: Rontgenstr, p, ii. p, 72 
. +% * Beet vf » September ay 1, POF ory 


, : 'T ; ck : 
Dg teho Med. du Nord, No, 49, 1898, 
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- Bo his ASE. 
four or five days ; exposure ad 
of high-frequency es 

applications. 


Dr. M. C. Rice! 


to the Cog . 
; L orf PT. 7 ry ” hh ; ‘ ? 
SUITentS once jin a ; a He light and application 
: each interval bet ween the X 
a 2 A-Pay 


= reported the pen Ae 
44 ; =. - (ise of F a ee 
cise of the mot} set svands, suppuration having cena ie 
; mother. The Patient had archain oF : B Occurred In the 
Tif from the ear to the cl att Tan ws ps J enlarged flands ee hey fi. 
Was the ai a chy cle ; the largest One®, situated : ; 
See ove OF @ hen's egg. These glands had tone eo ee ea 
‘hy at a rt Ss Nie -, ; Si : I 
for five years, but had heen rain Sia : : a En Somewhat enlarged 
had heen taleine tnafa.. 2 Oe SBIGly for four . ; 
had been taking iodides for sometime 4¢ urmonths. The patient 
1 ae ne he time. After three in 
With the hith-frequenee cies ‘ Pe Months of treatment 
Se SYMCHCY Current, by means of the ° 
Per ie : 2 Teans of the Tesla o TV ontaores 
machine, with only slight improvement, Ronteen rave y eee 
after which the patient improved nike Sie Tays Were substituted. 
mice OU. Aber five tin a] ‘s caer | 
glands could scarcely be felt © months’ treatment the 
Dr. EK. AH, Grubbe? has pb: 
| : 5 | : +f Ubbe has hard noder Crentinent nore than thirty Cases 
of tuberculosis Of the eervies] Itmph-rlande i pot eteetats 
> Cervical lymnph-zlands, most em. in chile 

Superhcial, Irom the resilts he obtained). he feels that he can make 
i pit flea) 4 4 ty ova pa : < es =o a in ss a. 
great claims for the Rontgen-ray treatment of this condition. Of course 

rh ik mrt » tres : = a ' = é ae = re i iM 4 
he prefers to treat them Wh hu ri t hey re Di Primary thet bee aE are, Ee One inmeat 
get such good results after the disease has extended to the deep glands 
nor atter surgical interference, 

Dr. ussell H. Boggs* asserts that the results obtuned by the Ront 
fen rays in the treatment of tuberculous adenitis compare favorably with 
those obtained by any other method. A large proportion of the cases can 
be apparently if not permanently cured. Several cases have remained 
cured for over four years. Improvement is not attained, asa role, until at 
least twelve treatments have been given. There are exceptions, however, 
one patient being improved after four treatments, and others not improv 
ing until after twenty-five or more exposures, A permanent core should 
not be expected until atter at least three months’ treatment He advised 
that in treating these eases the apices of the lungs should also be rayed, 
To be beneficial, treatment must be energetic. 

In tuberculous adenitis that las advanced to suppurition, my preter 


ence is to have the patient submit to surgical interference and to the 
| Early in tuberculous adenitts, 


subsequent employment of irradiations. | ul 
formation of fibrous 


the rays are useful in aborting the affection by the 


tissue within and sronnd the gland. fF: 
= 1 es : 4 | a a = 1k j ; i i 
Dr. James B. Bullitt,4in a ‘comparison ot Rantgen-rays in 

| E : : "1 Fr i is 
feave: § 7T have collect olo cases oO 
rial by forty-eight observers; 
ation; afew have awl 


gical treatment of tuberculosis,’ ts 

surgical forms of tuberculosis, rep | 

of these have come through personal commnunte 
rT taal 


tnntgen Hay oo ied, Doky, mee 
ical Amociation, September i, [oA 
iy, Septoria, 1AM 


1 ‘Tronanctions of the | 


‘Journal of the American Mecca rae Feed 
‘Transactions of the American Rontgen Kay So 


af 
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Howine is the tabulated list shor; 
m the literature. The followime (sate t showing 
feases of each kind and the num bel and percentace oj PAK 
iy op divisions of the classification : 


collected fro 
the number 0 . 
in each of the t 


ee = —— = 
— 
— == 


SS Fr —=—— 3 | 
—————e To, Potient 


Cure, Lmproy ert, 
| treeoct. 


—-= — — 
ae — 
a a 
—— — 
—m 

= 
ee 


Tuberculosis of long and flat bones... - 
Tuberculosis of joints...--- 
Tuberculosis of tendon sheaths. « 
Tuberculosis of peritoneum... 
Tuberculosis of testicle | 
Tuberculosis of lymphatic glands 


26:(30%6) | 20 (35%) | 21 (20) 
54 (38%) | 53 (37% ) 
18 (70% ) Oh le oe | 
(1s oe) | §(25%) 
7 (83%) | 10 (48%) 
TO (35%) | 92 (40% } 
| 
| 
616 120 (65%) 4S (24%) | 48 (87e)" 


Tuberculosia of skin (]upug) -.---++-- 


a ——_— 
—— 


Drs. P. Ridard and Barret’ report successiul results Mn treating osteo: 
arthritis and tuberculous osteitis; also they noticed” improvement in 
several eases of arthritis accompanied by fibrous anicy losis. hea, lone, 
lasting seven minutes, were eiven with intervals of t wel re een a a: 
by using a thin leaf of aluminium filter 10 dermatitis was Dr ace oN 

I treated a number of cases of large areas of tuberculosis of the skin, 
In Figs. 234 and 235 are shown the ravages of cutaneous Dap ScHHOsIs : 
a youth of 21. Inthe left-hand photograph is the view of the ice ani 
neck when the patient first presented himself at the Philadelphia Hos: 
pital for treatment. In the right-hand pieture are shown Wie seeults . 
X-ray treatment in the disappearance of all the elevations, white areas 
replacing the former sites of tuberculous deposits. 


B. LEUK-EMIA. 


The value of the X-ray treatment of lenkiemia 1s a@ matter of clis- 
cussion. Many authorities assert that cases of this disease have been 
permanently cured by the repeated application of the rays; 0! her Breas 
tigators, equally distinguished, maintain that Rontgen treatment ie 
valuable adjunct only to the usual remedial agents employed. alg 
conclusion of this article, some views on the subject, which are worth) 
of perusal, are appended, | 

Fried? stated, that in a case of inoperable carcinoma of the martian) 


: | : eee t hy the 
gland and in a second case of intra-abdominal sarcoma, treatin nt bs 


- ‘ | fF  aAThiscles anit 
X-rays showed a great decrease in the number of white corpuscles 
an increase in the reds, 


Inseen * reports two cases of pseudo-leukwmia treated by the X-rays: 
! Arch, d' Rlectricit® Médicale, February, 100. 


T American Medicine, Jone, 102, 
‘Rew York Medical Journal, April &, 103, 
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In which marked Improvement was noted 
set Up in each ease, the treat Tris hisel 4 ' 
He believes that the ravs will 
Incurable disease. ) 


On aecount of the LOPE 
a he suspended for a short pericdl 
rove: toy Pas Means of CUPL il heretofore 


Nicholas Senn! reports the treatment with 
far advanced in pseudo-leukwemia. 
tions of the X-rays, all the 


A-niys of bwo patients. 
In the first patient, after 34 Wyipol ieee 
enlarged glands had almost entirely dis: 
appeared and the feneral condition was much improved, When clis- 


charged, no flands Were palpable : the blood. however, did not show any 


characteristic changes. "The second patient showed universal enlarge) 
_ 


. 7 : tenil 
of the lymphatic glands. 


The blood examination revenied a well marked 
AMeIHIA and a lewcoeytosis of 205,000, the increase being most marked in 


the lymphocytes (78.75 per cent.). This patient was also treated with 


the A-Tayvs, and atter fifteen CX POSUPES he developed id sucht toxin : 
treatment was then discontinued. However, the general condition of the 
patient was much improved; all palpable glands were diminished in size 
and the nnmber of lencocytes was reduced to 76,000. The treatment was 
Wn renewed, and progressive improvement continned, the patient being 
discharged practically cured. 

Meyer and Kisenreich’ reported two cases of myeloid lenkiemia 
treated with the Rontgen ravs. They cditler in several points from others 
that have been published. The first patient, aged 31, was a mach i ist 
by occupation, Blood findings altered completely under the intiience 
of the rays, and a marked leucocytosis followed, with niast-cells predomi: 
nating, By the end of four months the leucocytes had fallen from 
145.000 to 6100, but then rose again to about 22.000, ancl later bi 1m (MM), 
The blood findings altered so materially under the inflnence of the pt hs 
that no one would have suspected lenkremia from the blood ‘dopa Che 
spleen returned to normal size in the first crise, but remained meal Ps 
the second ense, in which the leukeml£ was of longer standing ni 
TITEL Sls pension of the treatment, the In lon 


»eyvmptoms more serios. 7 ee , . 
the sym] o return to the lewkiemie pietire, 5 


findings have displayed a tendency | 


' r i F = ; i 1 vyrye 
" | peemeet - ie F hy {1s TESS is rat ya r! 
that the hope of actually curing Jemkeemin 2 


p Tepid WAT ENEE, . . afi th Ges of 
. Wendel, of Marburg, has collected from the SRE OR 
Dates | vomvs and wids another to the list. 


leukaemia treated with we and states that more than 


details of the various Glace anges Ho appre 
vib PSUs ara’ 
aw (rn rOnibly nenoed, in two 
were favorably inf bare bonpogressictl 
haved, and in two, the disease mipidly pre 
was observed, 


tabulates the 
0) per cenit. 
cable benefit 
notwithstanding the trentment, 


aft qantiloe leukitin 
i 1 rt | iv, ris i i ail jr 

: a) - a Py { STOTT E vil.. Fi jour 

Dr. Steinwand,” © 


ribs 


; cant fenenal, April 18, 1 vie 
iNew York Afevlical Te ET chrift, SAMAR os, 1004 
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454 ELECTRO-THERAPEUTICS. 


suecessfully treated by the X-rays: “The patient, al school-cip]. Legg] 
15. Family history: Mother died from heart CUSERAC EWO Years qu. 
father well; three brothers, two of them Aare well, one has chroyip 
stomach trouble; three sisters, all well, No tuberculous or sy phil 
tsa five or six years ago the glands on the lefb side of her nec} 
became enlarged, but were not painful. During the succeeding year 
they increased slowly but gradually, and there were occasional sharp 
pains in the splenic region. ‘Two years later the glands along both 

id musele began to coalesce and rapidly 


Itie 


borders of the sterno-mastol } 
1NCcrease ill Size. The supraclavicular glands alse became Prominent, anid 
later the axillary glands were invol ved, “sae 

“The patient came for treatment April l, L0G. me presented all 
thie symptoms above enumerated, with rapidly SE ae Nerv Os 
phenomena and steady loss of weight. All the treatment she had 
received was ineffective in checking the course 0! the disease. There 
had not been any definite diagnosis. , 

‘There were large glandular masses on the left side of the neck, 
anterior and posterior to the sterno-cleido-mastoid muscles, the larger 
ones about thesize of a hen’segg. They were movable under the skin, but 
bound down more or less to the deeper structures. The spleen Was SOTG 
what enlarged and tender to pressure. Temperature was LOO? to LN”. 
The haemoglobin index was 70 per cent. The different ial lencocyte we 
was negative. The pulse was 115 to 120. I failed to make a blood count. 
At no time did I detect the temperature lower than 100° or the pulse-rate 
less than 12. 

‘On April 20, 1 advised the use of the A-rays andl gave the ss 
exposure. The neck measured 13) inches over the most Papa ny POF 
tion. I made one exposure each day, of a duration of fifteen to twenty 
minutes, After the exposure on the second day the patient complained 
of feeling much worse. A fter the third exposure splenic tenderness was 
greatly increased, 50 that gentle percussion eased consideral Ne pain. 7 

April 24th her neck measured 12! inches and had visibly decrease’ 
in size. Two days later it measured 12 inches, The temperature wits 
103°. the pulse 115. | 

“On April 30 the neck measured 117 inches. The supraclay beulat 
glands were much shronken and becoming hard, nodular, and more freel) 
movable under the skin. Temperature was 100°, pulse LOO. 


r | , 4 , et | i jt? ol 
“May 1 I stopped X-ray treatment, as there was some ey ene 


dermatitis. On May 5, temperature was 98.4°; pulse 100, this being thie 
first time I found temperature normal in three months’ observation. ¥ 
‘May 12. The dermatitis was fully developed and the skin wie 
sloughing in some places.” ay 
Until the latter part of July, treatment could not be directed te '"" 
local seat of disease, because of the dermatitic area. 


THERAPEUTIC VALUER IS DISEASE. dnp 
LE St . : 

July a the glands were still receding, and the neck measured 
Hoinches, The contour fairly matched that of the opposite side, She 
stated that she felt in the best of health, and her appearance fully bore 
out her assertion. = Thy bore 

738 treatment progressed, the spleen increased in size, 
enon was also noted by Senn, but I have not seen 


distinct rise in temperature after each treatment. 
CSG, 


This phenom: 
Hoy tention of the 


bo enconntered im this 
The only explanation that I ean offer is that there mast have been 


eertain toxic products, liberated through the influence of the APY. 
which were at once taken up by the cirenlation, causing also the aaniie 
exacerbations of ill feeling following each exposure, This condition of 
elevated temperature and 111 feeling lasted from ten to fourteen hours, 
and was so severe at times | thought of abandoning treatment had it 
not been for the steady reduction of the size of the glands.” 

In my own cases, however, | have never encountered this so-called 
anto-intoxication resulting from irradiations. 
subject needs much further investigation. 

ess meeting of the Chicago Medical Society held January 25, 1905," 
Drs. Joseph A. Capps and Joseph F. Smith reviewed the advancements 
made in the treatment of lymphatie leukemia with the X-rays. 

The first case was treated by Dr. Pusey for one month, but without 
improvement. In 13 Dr. Nicholas Senn reported a case ol eth beet 
symptomatically cured. The pat lent presented the ty pical stad ort al 
spleno-myelogenous leukmmin and had been ill for fourteen AMIE 
Trentment was begun daily, and was piven every other day througa “ 
latter part of January and during February, March, Apr, an a a 
the time of Senn’s last observat ion the WITS comm eam dow ni e Np 
and the spleen was almost of normal Size. | saves Eat sa 
well, but died later with symptoms of toxwmn. peace : caverta 
kemia treated by Senn, Churchill, and Pusey died within ee 


lt would seem that the 


months. p Derma pee oe Peery 
‘The authors reported three cases of lymphatic leuksrnin tre rt ‘ 
ie author ; | Ai RS Cne patient died in 

= ‘aehioh wer Pthe nente form. ne Peblen 
. Xeraves, two of which were 0! Wan 
meet wn days. OF the subaente css there were 
a it did not control the 
hronie cases, of which 
patients with spleno- 


aix days, raridl the other i tt ny fod! 

two While the N-ray exerted a beneficial effect, 
a | u = tal k ; - le efi | ‘ re 

disease. Better results were obtained im a nie 

nm iitecaiaminlienl Thaw «bated tha 

| ‘« reported three. They states on they al 

CE Maat che ld receive A-CAy treatment, [ects they are 


; 1 Ld i i fo rd ' ! 1 iT Hie 
myelogenos lenkeemia sh in do patients 


ry aT 1OTe slowly thy 
a ’ iy 1 ay nes worl i - a 
efited thereby, The} Pricuat natients fool that they are 
. ically cured, some 


greatly ben Bre ney 
with chronic lymphatic lenkiemii. a 

| 1 * eae Pe “Tc 
cured, but in the light of cases ™ pat en 
of which have since died, physicians mus 


18 symptom parca: 
he too sanguine im rege 


to pronouncing Cures. 


. rehrnary 10, 108. 
eiation, February 1. 
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RLECTRO-THERAPEUTICS, 


4S 
| tnadw of the blood findings after a~, 
4rneth'! made i careful study of the I Sree MLE exposures 
SD | and analyzes all the testimony thus far offered. HH; 


) the Rontgen Mmtys; oe 
be yverd ‘et ig that the Rontgen ae ‘oS aaa 
action in lenksenia, hf that if 15 alti hes : iss ; | : i me the lesions 
but they destroy the peusi tes which ALS CHUSINE ee esions. he Action 
of the Rinteen Miys 11 leukvem1a is hike thar Oa e Me Miilaria, | 
cure the patient by killing off the Micro-Organisius Causing the trouble. 
This assumption entails the Necessily EONS ehosougn HO More cep. 
eral exposure to thie rays. They should be aS ESteneh : and AS Protected 
as possible, to seek out and destroy us causal gel . in its remotes 
lorking-places. not restricting the EXPOsures, ag ne the past, Lo the blood. 
forming organs alone. This conception supplies, lor the first time, ap 
etiological treatment for leukemia and one that 1s proving more successfy) 


“ys have an undoubted|y favar 


Abe 


vee & 
¥E | 


than any in the past. 5 re at) ke | 
The clinical and histologic findings in leukemia after Rontyep 


treatment were observed by Lossen and Morawitz.* The patient was 4 
man of 36, previously healthy, with mveloid leukemia for two or three 
years before it terminated fatally. Forty Thontven exposures were mide, 
hunt did not seem to arrest the progress of the disease after the first 
transient improvement. The composition of the blood and the blood 
findings changed under the exposures, finnlly presenting the picture 
accompanying aplasia of the blood-forming organs, and the anatomical 
findings were those of hypoplasia. It was most pronounced in the bone 
marrow, but was also unmistakable in the spleen and lymph-glands. [1 
was accompanied by pronounced proliferation of the interstitial tissue, 
Lossen and Morawitz are inclined to regard the hypoplasia as fivored and 
possibly originated by the three weeks of rather intense PO beren fret 
ment given in this ease. OF 7 leukemic patients treated by Kontgen expos 
nres, 3 were materially improved, and the others are still under treatment, 
with the exception of the fatal case mentioned above. In one case of 
myeloid lenkinmia the lencocyte formula became normal, and the elimina 
tion of uric acid also returned to normal proportions, “This suggests ai 
increased new formation of lencocytes as probable, In the first case 
with extreme leucopenia the amount of urie acid eliminated remained 
abnormally high throughout, 

While Drs. David L. Edsall and J. K. Paneoust, of Philadelphia. 
believe that X-ray treatment of lenkmmia is unsatisfactory because of 
secondary resnits, Musser* is of the opinion that the reason for this ' 
that the treatment was undertaken in old eases in which secondary 
changes had occurred before the use of the X- rays, which only 5¢! ved to 
stimulate the progress of such changes, In one case of his own, | rented 


‘Minch, med, Woech,, August 22, 19065, 
P Deuteches Archiv f. klinigehe Medizin, Lati posi: 
*New York Medical Journal, April 7, 1906, 





LH ERAPEUTIC ¥ ALUE IN DISEASE isi 
Dd he ay itd 


by the X-rays, there had bee yy 


An entire diesaunes « : 
and the patient re disappearance of the 


| had been restorer Om orninl 
leucocytes had heey reducer | 
thata cure had been effected. 

necessary tO resort to the 


leukmmin 
concditien renerally, The 

[rant PCy ith) Ai, ariel he helinvnal 
; AL the same Time, lie thoucht it would fe 
X-rays from time to time 
Yeut a recurrence such 18 had taken place in | 
trentect, TLE 


In order to pre: 
another case which he had 


IV. Miscellaneous Affections. 
A. TRACHOMA. 


: My technic in treating cases of trachoma consists in covering the 

Crookes tube with a dark cloth, excluding all light from the Sat 

because of the excessive photophobia. With adhesive plaster [ attach 

the everted eyelids to the skin. and expose the suriice of the eve: thas 
preventing burning the fingers of nurse or assistant. | cover the face 
with a leaden sheet, and Brest one eve ab a Lime, through an aperture in 
the lead. Rapidity of action is obtained by getting the patient to 
keep the eye open while under treatment. There is less danger of 
burn to the cornea than there is to the skin of the eyelid, but, should 
& Slight corneal haziness result, it quickly disappears, and the corneal 
Bear Will be absorbed. I liad two acute and two chronic cases of 
trachoma at the Philadelphia Hospital. The aente cases had severe 
photophobia and Jacrymation, which disappeared after four or five 
exposures 

Svdney Stephenson andl David Walsh * report the results of treat 

ment of trachoma or granular lids by the X-rays and by brash discharges 
obtained from a IY Arsonval high-frequency apparatus. ‘The writers 
treated a single eve in four cases of severe bilateral trachoma in children. 
Two eves were cured, that is, the erinwlations and conjunetival hyper 
trophy disappenred, and have not returned after a period of several 
The remaining two eyes were greatly benctited ind are recov 


The cures were affected by 17 exposures inoone G1se ane bob & tn 
The cri pint {fects were 
Twoly- 


months. 
ering. 

the other. The average time was ten miniites, 
found to be equally marked with closed as with everted evellids, 
a mild high-frequency brash, using i yileatite i 
n severe ciao ol 


1 ‘ tet 
[wo Applications il | 
trode connected with a Dr Arsonval appanitus, cure 
trachoma in another patient. = 
tadiotherapy in Prachomid presents nivantages over Vi 

treatment by escharotics. 
that equally goo resnlts were obtained with ana 3 | 

aoa 7 ; ° F mT - © Cura ive 

. ‘ncaioney Dros discharge, Sugeesis that tin 
by a high-frequenes 
. » ed i 
t 


may be identical in both instances. 


orlinary 
ft is more rapid and 1s puuinless. tie Tit 
hive fois fri kis, cent ila 
PY a A, 


I Tanct, January <4 pws 
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455 Ae philadelphia County Medical Bocie y Nove, 
At a meeline W es Newcomet and J. P, Krall presented a pip of 
yaP poo," des a aad - all the ope sitions for the CUre Of trichome. 
ss reg Shears 1 reated with the A-Tys from July, 1903, nti] 
without succes=: “aie -aflammatory reqetion Wis 50 PAULO that ij Was 
aca as A iba the treatment. Later, however, it was founq 
thought better oO" 


i . aye ba i ry | 5 a rics ria es 

ald count fingers ab close range. The cornea was entirely 

Leis oH ith special ‘Tiumination could there be seen fine blood. 
il Ons i ant treated witli the X-rays showed all the SV I plomes 
7 formerly exhibited. The condition of the patient 
fancy, and she had been unable to see across the 
SRE er Soper ar day for five minutes for abont 
Treatment was given ever) other day A roa see io LDonat 
| burn developed and treatment was withheld. Dr, 


roo. 
ai ro when é by 
gix weeks, «alt to be due to the accidental burn produced 


Newcomet believed the re 
in the course of treatment. 

rero Py 2 describes two ease 
Rageero Pardo? aes OL cx ng stan 
vatlfons to treatment. Six exposures, with 2 total of 44 minutes in one 

ret ee ab P a ous | me a i 3 | 
ease and of 47 in the other, eaused so marked an improvement that a 
oe Pil Ff : * 7, Gael ee a)= et Por dAas 
permanent cure 18 anticipated. The tube had a spar kK length of 2.5 to 2.7 
| ed ie FF a sactite # i ey b al i Li to tf) mchnes iit tity 
inches (6.5 to 7 cm.), the distance varied ft mn de ) . 
ations were from 4 To 10 minutes ata time, and only 


45 em.), the applie : rea atccon 
one eve was treated ; the eyeball was protected by a sheet of lead at some 


of the séances. , _ 
Gevser? maintains that a few exposures, six to eight, will snilice to 

bring about a perfech cure, An important consideration | is oy CAlise 

absorption and stimulate normal nutritional processes ; nothing Bemis 10 

answer the purpose any better than the direct contact of the tissues with 

a high-frequency vacuum tube, generated by a stat i¢ machine or \-ray 

coil. Complete details of technic are given in the article. 
Hi. N. Bishop* gives the results of electrical treatment of trac 

at the Middlesex Hospital. Cases had been treated with well-equipped 

apparatus, with rays, high-freqnency currents, and radium. With regi n 

to the X-rays he explains that there were two sets of rays emanallil ih 

from the tube, (1) the X-rays proper, (2) the overflow miys that cause | 

the severe burning of the skin which sometimes occurred. ‘The forme’ 

of these ravs were used, Four cases of trachoma were treated in this 

manner. Two were young women. In one, fifty applications were nade 

in five months. The right eye showed changes that might reasonibly 

have been produced in this time without treatment, while the leit, . 

Was at first unaffected, steadily got bad. The disease subsequently 


her 
18, who had 





clear, au 
vessels. ‘The 
Hiat the treated eye f° 
had been present since 1 


» 
@ 


= = =” 


oe = 7 | 
Ce ee ee 
tee i | 


© ue 
' 


s of trachoma of long standing, 


iedaill 


= 9 6 ere 
L] 


— i ae 
re? 


= _ 


| 
| 
{ 
b 


rachomea 


vq The same alter itradintion 
a. iy Tubercoloata of the skit ee 


which 


‘Journal of the American Medical Association, January 14, 195. | 
“Gazzetta degli Ospedali, Milan, lust indexed xiii., p. 1193, April 10, 1804. 
‘Journal of Advanced Therapentios, May, 1004. 

*Pritish Medical Journal, Angust Mh, 1a05, 
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Fig, 2a. 





Fig, fir. 





Fie. Ets, 


| reve cel ti ‘omer tv 
Groups of putionts that 1 irradiated for epilepsy at the Philadelphin Hospital Upper 


(Figs. 26 and 247) show alopecia produced by X-rays dong three months 
No, fon the second row was not thos affected. Fig. 23, inken ix months late 


of the hair, No.7 was previously bald, bat upon appli 


vition of the rays the growth of Tuie oy 


of trentmernt fcr opie 
r, shows the res fu 


orn” 


well 


eared, 


Bieta 
t 
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Seared ve in the usual manner with bluestone. Sone of the three other 
CASES did any better. The seven cases treated with high treauetes 
currents did not improve at all, u : 

Vassiutinsky' asserts that the rays diminished the infiltration in 
trachoma, caused the disappearance of the granulations and of the 
pannus, and produced a pronounced improvement in the subjective signs 
of the malady. As a rule, however. trachomatous seantilatinie pe 
appeared but slowly under the influence of the Rontgen therapy. The 
rays proved to be harmless in treating the eyes, and no evil effects were 
noted in any case, nor was pain experienced by the patients. The author 
thinks that the rays are of service in cases in which ordinary methods of 
treatment fail. 

[ treated a case of chronic conjunctivitis of both eyes referred to me 
by Dr. T. B. Schneideman. The patient had been a sufferer for filteen 
years. [ exposed the eyes, once weekly, to the action of the rays. The 
treatment was not continuous, as I feared a constant and freqnent appli- 
cation of the rays. I began treatment with a one-minnte exposure twice 
weekly. tube fifteen inches from the part. Within two years sixty appit- 
cal ions were made, The first fifteen treatments were of one minute 
duration. L then inerensed treatments prrackimally li io TVe MNEs, Lhe 
conjunctivitis is practically enred, and the blood-vessels of the part have 
become small and shrunken. 


B. KELOID. 


Dr. William H. Harsha’ reports the ease of a ra ores Nest 
years of age, who had a small growth behind ie aarbRe ee hive 
that microscopically proved to be a keloid. A hikss De sR = 
or four months the tumor was ioe IBS ye met = an three days, 
‘ere then begun and were given at intervals 2h ne seed ts Dy 
wer Sore Fao regularly. He hack nel frequent treatmen +, - 
a eee a sale nix ‘months, The growth now showed mot Tor 
the ' “TVs ‘Bo ehah mits Le : 


[ ha l 1) | = t i a Ka I i a | i f : LSS ut k endl it 1 Hi As still 
| | zi "1 


vetting smaller. 1. beantment ol kel 
oa Dr ,. J. Ochsner asserts that the treatment + , improvement wi 
= F ane : a pot i \ a4") 4] Piss Me al a 
- to onthe of attention. In seven : wnt. He 
¥urave is worthy ofa | at Senay treatment. 
het rk dl alter operation by the gubsequent X-0} 
TE Sh Oe ae : 


= hand treat il thoroug lily 
hab before removing any keloid one ehioulel tire 
yes thiih DElr Int’ aa 


oid iyy meats of 


very 
belie 
5 he — ed ae 
with the -rLys. Si 
Dr. H. ts. Varney” reports a ee : were given, 
' 1 rifle-ball Bight treat ments wer 


* scyrrehiy ape] 
keloid with development ol normally py 


a the VY Das 
of keloid of the foot, caused by Pm 
complete (Liscape peal 

' ay Te bea LAA 
ance of the 
| er TH, 

Ronee ey Van eek, 7 mee > 100d, 
i irk Lb pha ; hE 
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aes. me patient had also a keloid the diameter of a silver dollap rut 
Pe eeaiiteds Due Pa ee 
| ite of yace Bes reports three cases of keloid cured with th, 


pr. G. P- Edwards: 


eat . they have treated a few cases of kel,; 
X-rays. ..¢ wanort that they have treated a few cases of keloiq 
: Morris and Dee Ee eiiel there had been a decided increase jy 
svith the X-rays, in Hall eases completely relieved. 
the growth. Fam ted two eases of keloid treated hy the 


= hel eee “ Poneoash? repor = : | 
a Bare werk multiple keloids following a burn. The 
In one al 


rays. Sg eg ae olving the ear, neck, and angle of the 
Leal Rae rere keloid involving U j 
other patient had a large k In the first case six treatments were 


i Se pee sara COLOTEd. 
jaw. Sea ee Wea forty tte treatments. The results were nega. 
given, and! rary : 


vb athe treatments were not pushed. 
Sates Lae sand Ht R. Barney * report favorable results, 


Bes ieee ae an abundance of rays emanating from a tule 
: ieee ee "ail excited by a large coil. He believes that it is 
of Ingh i ir tube too high than too low. The tube’s distance should 
Bee aus inches, depending on the thickness of the tumor. 
rip uldkex the tumor, the higher the tube, the greater the pe aueico ad 
the longer the exposure. He usually exposes the growth for from fifteen 
to twenty-five minutes on alternate days for ten days, ane hen stops 
treatment for ten days, repeating the procedure until the tumor has dis: 
appeared. He has had excellent results in the treatment of keloids by 
this method. | ee a 

Drs. Boges, Pancoast, and others favor preliminary excision © 
the tumor, whenever this is possible, following this with Kontgen Dee 
ment. The tumors disappear more rapidly and are not so liable to recur. 





©. EXOPHTHALMIC GOITRE. 
Dr. Charles H. Mayo,’ in a paper entitled ‘ Thyroidectomy for 


‘Exophthalmic Goitre,” says: “It has been our fortune, or mistortnl’ 
from its difficulties, to operate on several cases of cervical adenitis which 





exposed for many times to the X-rays. It was noted that 
h system was greatly sclerosed. As this was in line with the 


= are 
‘e 

- 

on! . r 


_ reported action of the X-rays upon glandular activity, we applic’ this 


t to ten cases of very marked exophthalmic goitre during the 





ceedings of the Philwlelphia County Medical Society, November 30. 1903. 
ia" of Cutaneous Diseases, April, 1004, p. 187. 

Oe eat Med, Association, June 6, 1403. 

Fean Rontgen Ray Society, 1906. 
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| 491 
past year, to first reduce of 

: ie = E flandular netivity and geen: | 
tion by its possible effect upon the Tymiplaien wee ene 


a5 yet Say that any of these CAses are cured, they ae we hae 
markedly benefited ; first. in the wonama ooo ee Cettaily been 
¥ benefited ; first, in the general nervousness « sarc DOF ae] 
of the muscles ; third, in tachycardia: and last fn th aes ck pit 
: ‘ ) ote Pras : A ; is 4 5 _ 1 Cx t in : , 
The benefit is sufficient to five this method a place i: ophthalmos. 
Graves’ disease ar at lanct + SVE A Place In the treatment of 
ys _ ; SEASE, i] cut least make 1b a preyhiratory treatment, to 1 Nroene 
tive surgical method at a later period. , rr eee 
“Our rules, concerning the cases of C ; 
for operat m4 ‘i; rae ne the cases of Graves’ disease which come tO 18 
} operation, are to operate, if their condition is fair. but if 
from 130 to 160, or if it suddenly fluctn 
there 15 Anemia, with swelling of the feet, the patients are placed upon 
the belladonna treatment for SOG days. The more severe types are alan 
fiven A-ray exposures in addition, which are continued from two to six 
weeks,”’ 


+ 


the pulse is 
ates in tension and rapidity, if 


Gorl' has tried radiotherapy in foitre with what he considers very 
encouraging results, Seven cases were treated, and in all there was 
marked diminution in the size of the growth, as well as improvement in 
the other symptoms. The author believes that it is primarily the paren- 
chyma cells that are affected by the rays, and not the blood-vessels, as the 
diminution in size of the gland begins so promptly and takes place so 
uniformly. Medium soft or soft tubes were employed, and ata compara 
tively short distance from the skin, Care is necessary to prevent burns; 
in one case the author found the patient's skin was unusually sensitive to 
the rays, and he suggests that this condition may be one of the symptoms 
of the disease. ie | 

ren I. Pfahler® speaks aft “ti Sees that lie collected, with oe iim= 
provement in 28 of them. Stecman' speaks most favorably ol NTH 
treatment in 35 of his goitrous patients. + hia 

Widerman* has noted improvement in some of the symptoms Tr Sis 
five CASES. : ony Sy oy 

Dock ® treated 32 patients with exophthalmic gortre, aie le 

at . thaw hit Ses 
that M-ray treatment is only an ailjunel to other therapentic me . 7s itre 
a J rl s a ai ee | , a i] 5 { Fi ii i Abe 
Pfoiffer * describes his experiences with Rontgen 1 AU Oe aan 
f : = er a eee The yur Ten be af DL Gases ame given 
t von Bruns’ clinte ab Tibingen. , pees : Fina 
Ma 1 fimelin in & with the results of experimental re 
| » histologieal fimcings aN eset ana) Filta atment 
and the histologien Be My the effect, that Rontgen treatment 
arch, ‘The general conclusion 18 to Pe Ven’ io better tried 
seATe a . a Tas A | ry pot sunpogolanit thie Pethaaed st J 
of goitre is ineffectual as a rule 


methods. 


» believes 


and should 1 


thr., wal, lin, No, ou 
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ELECTRO-THERA PEUTICS. 


Leonard? noticed marked improvement j, 


= on : 
atients has had no reenrrence foy | 


Dr. Charles Lester 1 
eases of goitre. One of the p 


‘three years. as ; 
s es V. Crandall had a patient, aged 22, suffering with a nilat. 


eral goitre. irradiated the tumor twenty Ens within Sixty days, ind 
the goitre became markedly decreased in size. The previous Nervous dis. 
tnrbances at once abated. believe the action of the rays in these cases 
is quite analogous to its action in tuberculous adenitis and other 
elandnlar affections. 


4 Period 


D. HYPERTROPHIED PROSTATE. 


Carabelli and Luraschi* report two cases of hypertrophied prostate 
treated by X-rays after one years observation. They were the first C188 
properly treated by this method. The patients were respectively six y 
and sixty-five years of age. They were placed on a sloping table, the sur. 
rounding parts carefully protected, and the Rontgen rays applied to the 
perineum, with the tube from 20 to 25 em. from the skin. Carabelli did 
not think it necessary to introduce a tube into the rectum, as the atro- 
phying action of the Rontgen rays on deep-lying glands, like the ovary, 
spleen, and lymphatics, had been amply established. It is evident, also, 
that the action of the rays on the prostate is more pronounced when the 
hypertrophy is in the first stage. The relief of the pain was marked 
from the very first. The rays were applied fifteen times, at first two or 
three times per week and then once a fortnight. The sensory symptoms 
vanished and urination beeame very much easier, ; . 
ce sii San. the prostate was much enlarged and hard, and 
catareh ot the nada ai SE aba urine and evidences of chronic 
betas Mewar ii ce as applications of the X-rays, the urine 
residual urine ae a . an see ‘Urination was much easier, and the 
only 10 cc. of resid . me ours the tenth application, there were 
cally enred, The thenitarite ao Ma patient was (ism issed as practi: 
first case and ten ininutes in rien ene three to seven minutes in thie 
ee After one year the Mibieccacce li amperes and 10) 

MLVIEW of the tact that ice 
due to a clandnlar ae tlst hypertrophied prostate in most instances 15 
; ments Very susceptible ie Ape iy therefore contains epithelial ele: 
Rudolph Hospital,® has troarea ntgen rays, Dr. Moskowicz, of the 
= tion throngh the rectum. i * i titinber of eases of this kind by radit- 
| to urinat spontaneously ana 5 few treatments the patients were able 

ee SNe ‘Whprovement has persisted. Large 
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indurated prostates became smaller and softer 


Dr. Moskowies ta ie 2. : 
i Aloskow it he tio cry radium aa other C1506, aT be 
probably more efficient. . 


It is the intention of 
Ing nore suitable and 


i, ANALGESIC AcTIox OF THE 


tA YR. 


Aer. agia.—Tt would sccm almost a certainty that the A-TiVS pos- 
Bae an analeesic action, Ty CArcinonin the pain is frequently aiesigee 
aller the Mrs few exposures. The Analresic action is less potent fn aan : 
seated cancers than in superficial ones. Freund, in 1899 reported chat 
Grunmach had most excellent results from the use of the Taye in Te nPAL 
gin and articular rheumatism. Gocht found marked temporary relief in 
a case of obstinate trigeminal neuralgia. Dr. William M. Sweet,' of Phil- 
adelphia, believes that X-rays exert a peculiar action on the nerve tissue, 
as the skin after intense irradiation becomes quite anwsthetic, In con- 
nection with this interesting subject are appended the views of Dr. 
Charles Lester Leonard, of Philadelphia,* who reports eight cases, six 
of nenral pia, one of neuritis, and one of sear tissue of the brain follow- 
ing the removal of a cyst from the motor area five years previously, in 
which the Kontgen rays formed the principal treatment. 

All of the six cases of neuralgia were due to impaired metabolism 
of the nerve tissue. The first was infra- and supraorbital neuralgia fol- 
lowing an attack of influenza; the pain was relieved by the first treat- 
ment of three minutes and cured permanently by four more such treat- 
ments. The second was a severe neuralgia of both inferior and superior 
dental nerves, which had lasted seven months and was accompanied by 
loosening of the teeth; three five-minute appl ications upon each side 
of the face every other day relieved the pain entirely; the teeth 
resumed their proper place, and at the end of eight treatments the patient 
was entirely well, He has remained so for the past two years. 


| | pts Geet ‘bial had exiated for ten years. 
The third was a case of migraine which had existed for ten 4 


resisting various kinds of treatment, ‘The first application gaat (e 
intensity of pain, and at the end of the course of treatment (muti 
applications not stated) she was ent irely cured, 
The fourth case was trigeminal neuralgu 
itient discontinued treatment after fon 


and was much relieved, 
| r weeks and has nob since 

bout the pi 

been heard from. 

The fitth was 
tinued treatment prematurely. 

The sixth was i Case af severe WiC Ze 
every five minutes, The first 19 ueagmaaeaeseait agent se) aa 
patient left town after four trealmen’s, nie on 
any further attacks ; he has nof simee repe''"" 


te mentite lav (Laon: 
~ ease of brachial neuralgia ; this patient also a 


tic donloureus with ¢riees al mist 
, elieved the [Nit tot thie 


t American Medicine, ee, 1, 10. 


2 Thiel, July 8, Ne, 
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The ease of neuritis oceurred in the facial ah, and evidence gp tle 
eneration was shown by areas of local amesthesia over Its entire . 

tion, the point of most intense pain being hee the Baee ECAC region And the 
posterior surface of the ear in the distribution of the posterior QUrioulay 
nerve. ‘This patient was greatly relieved, but not entirely eu red, POSSIb| 
heenuse the treatments were not applied with suificient regularity, ; 

The patient in whom it was attempted to produce absorption of Star 
tissue had complete paresis of the right arm, with flossy skin On the 
fingers and absence of wrinkles ; the arm could not be raised Voltintarily. 
Right leg was also somewhat lame. Slight epileptiform attacks whieh 
lad occurred recently were attributed to a recent blow upon the OCI put, 
As a result of the X-ray applications the epileptiform attacks became 
less severe and less frequent, and the patient gradually gained contro) of 
the arm and hand, so that he could raise the hand to his head and inoyt), 
and could grasp objects of moderate size, There was also decided improve. 
ment in his gait and speech, He received 12 applications in 6 weeks, the 
rays being applied through the trephine-opening in the skull. As the 
bromides were continued in increasing doses with the Rontgen applica- 
tions, it is considered possible that the results cannot be attributed 
exclusively to the rays. 

Leonard appears to believe that successful treatment of such cases is 
very largely dependent upon a proper technie. 
| Haret’ treated successfully with X-rays an obstinate case of trigem- 
inal neuralgia after all other methods had proved unavailing. The pain- 
fil region was irradiated through the mouth, the neighboring parts be- 
Ing protected by a tube of lead glass. The X-rays were directed on the 
peo at border in the region of the first and second molar teeth. A dose 
yn tae aie ae ae ee Seale, After the first and secomd 
pailent anea ied itis Waeee c lange. : After the third irradiation thie 

eas paperpteherncca tisha ct aut) diminution of the pain. There was 

slight reaction of the skin on the border of ¢ | | 
imperfectly shielded 4 H the border of the upper lip, whieli had been 
| “Uly shielded from the rays. After the fourth séance there was * 
complete cessation of all pain Sinda't; am Me “A ese pene ‘Ania 
froin any recnrrence’o? se : since then the patient has remained free 

For four years F rece oy oat 
ralgia, with va ead ae Seeds es suffered from trigeminal new: 
ation, As the neuralgia ae ecient 8 freedom from pain after oper: 
ten Kontgen exposures of fais Increased intensity and frequency: 


(list iby. 





half of the face within sixtec minutes each were applied to the uppet 

and the patient Vesna Mes Improvement was evident at one? 

recurrence during the few uote pain. There has been 10 
*Hompaetienle-Copey, ay 208 


‘agen, list indexed page 812, 
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rs uF Fa SOndnnaint ! re : ; 
: ; nea Ports that one annliieat: 
apparently cured facial and intercostal sai PE DHCAHOS OF Big Astays 


whee ein len raleis Ne & = 
Ors Several cases which chee fia. Dr. SW. Alion ea 
: a Gises which show that NeUrAlgic Pains ceased exon ehontt 

proccae Th When Ue 


M-TAVE Were nend fan ec 

: LVS Were used for Initking the diagnosis, ] has oes 

eases of neuraleia war 5 piety Ve Teter) 
ee Were temporarily cured when the M-MLys we 


that many 
diagnosing dental conditions. 


T@ 15ed for 


F. EPILepsy. 


Four years ago I examined 
being q Sil ‘he a a 1 mn ance : i a9 1 
: "3 ifferet from epilepsy. His physician informed me 
A-Tay examination there was «ear 5 ae Sacre iad 
this i ren ; ae there was a complete absence of epileptic seiznres ; 
CMs chest Neel the treatment of epileptic cases by the X-rays. 

Two y ears ago, through the courtesy of Dr, W. W. TH 
uC ent Of the Insane Departinent of the Philadelphia Hospital, twelve 
patients were selected, the youngest beme six and the oldest sixty. the 
attacks varying froma very mild type to a severe epileptic seizure. (Pies, 
236, 237.) ; 

A-ray treatinents beran in F ebruary, March, and April, 1904 + treat- 
ment three times a week, exposures five minutes, distance of the anode 
S10 inches (20 to 25 em.). Varions parts of the skull were exposed. 
After two months’ treatment alopecia was produced, 


4 boy's skull for depressed bone. the lad 


that since his 


awke, Superin- 


The results and improvements from the X-ray treatment were quite 
satistactory., as will be noticed from the lower group of photographs. 
(Fig, 255, 

The following table exhibits the number of attacks in 190% and L044, 
showing the improvement due to the rays : 


CASES, Es Lrs, 
|. Number of attacks in P03 were 68, 
Nomber of attacks in 1904 wert 41. Decrease of “re 


i. Namber of attacks in 190 were 546. 
Number of attacks in 04 were 412. Decreass of 483. 
No attacks during October, November, December. 


Il. Number of attacks in 1003 were 54, a 
ia pat attanke in TH. wore Deereame of 4, 
Nonber of attacks in MH were Dt. | vat Mav 7, 1004 
Attacks ceased two months after treatment, bt patient diedon May 7, 1S 


1V. Number of attacks in 103 were Bb. | a, 
# : ~zkeo 4 ry aro Ab Le Pes Te, 
Ninmber of attacks in DAH wer ei poy 
Patient died five monthe after the evinning of the treatin nit. 
V. Nomber of attacks in Tiss were 144. eae 
Number of attacks in 14H were 10, Decrease ol =e 
No attacks during October, Nayerber, Usecuin ter, 


eer | 5 Ch Be, 
1 / eL. ! us | |. ixx\ ha pp. DEK it 
thew York Meu. Jour. , acre f, Viale, Ve 
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' ‘ope SO. 
V1. Namber ot attacks a on yee ae Decrease of 15. 


jke in 1803 were Gu, 
LNs ci # ‘0 were 4 during the same months, 
Number of attach | 
5 agg Pps Eh, 
Vill. Somber oft attacks in 1M were = © 
eince then no attacks. 


1X Number of attacks in 1908 were Ae 
 Nambe ittacks in IMM were Mok, 20S . | 
aie fee of attacks increased during the treatments, but during October, 
Numb acks increased GUIDE 113 
November, December, there were no attacks. 


a : oe re 
An increase of 16. 


x. Number of attacks in 103 were Gl. | ey 
Number ot attacks in [004 were Ji. Lncresse o t 
Tnereased during the treatment. 


These results of A-ray treatment of epileptics, I bel leve, eet A: 
aging when we notice the decrease in the number, SAO, ans severity 
of the attacks. I cannot think that any harm can be done, except the 
alopecia that may be produced. | ; 

The sudden death of two young patients during and tmmediately 
after the treatment was not the direct result of the X-ray treatment, 
although the autopsy showed congestion of the brain, which might have 
been due to some other cause, 

Horace Manders' states that it is only two or three years since Branth 
conceived the idea of using the X-rays for the relief of epilepsy, on the 
theory that these rays stimulate protoplasm into greater vital activity, 
He gave three treatments a week, beginning with five minutes’ exposure 
at 15 inches distance, and increased to ten minutes’ exposure at 10 inches 
distance. A different part of the skull was exposed at each sitting. -\ 
hard or high-vacuum tube, backing up a spark-gap of 5 to 8 inches, was 
used. One objection to this treatment is the alopecia which follows tl, 
bot the hair will return ina stronger rrowth than before. It may «alse 
be desirable to continue the use of the bromide with the X-rays. This 
treatment is usually followed by a gain in weight, by improvement 1! 
enunciation (if that were faulty), and by lighter seizures of shorter dura 
tion and at longer intervals. This treatment is not available if 
degenerative processes of the brain have begun. 

; De J. Hi. Branth* gives three treatments a week beginning with 
vmninnte exposures at 15 inches distan say inne 
minntes at 10 inches. A differ 
sitting, and a tube of high pe 
near the parts exposed, but 


ee, and by degrees increases to 1! 
ent part of the skull was exposed at each 
netration used, The lwir drops off usually 
returns later in stronger growth. In seme 
‘Archives of the Ry 


: ' ontgen Ray, April, 1905. 
*New York Medical Journal, June Ll, 1004. 
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een bromides can be dispensed with: in others Small doses pre 
beneficial. In young subjects a «ain of we; rit soon tesnl a rae SEG 
WTAE A Pet shen tis SSE S001 results, and a marker 
improvement aan earea 4 ay a ie = and a marked 
4 . ment m the mental freulties takes place. The lmpediment j 
hgagl wh ra Serre wa + ae i - ts jth I 
ie : ee “ Cceurs in severe cases Of long standing, has heen r e 
y raying, and the attacks, which numbered from 6 to 10 ad: 
reduced to one every 2 or 3 weeks. z. 
lt 18 to be hoped that these results will be 
recall a case where I took two ridiogr 


locating the cause of the seizures. 
fwo months following the exposures. 


eMmover 


al day, Wepre 


contirmed by others, 1 
aphs of the head, with a view of 
The patient had no attacks for over 
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CHAPTER V1 
RADIUM AND OTHER RADIO-ACTIVE SUBSTANCES, 


THe remarkable chemical body radium, discovered some years Aero 
by Prof. and Madame Curie, belongs to the alkaline group of elements, 
Madame Curie makes the atomi¢ weight 225. We know that barium has 
an atomic weight of 136.4 and thorinm 250.5 ; thus, according to the 
periodic law of atomic weights, first outlined by Mendeleeif, radium would 
stand between the two just mentioned. Demargay first demonstrated 
that radium was an element, being characterized by a spark spectrum of 
14 or 15 lines. 


OccuRRENCE. 


Radium is a very rare element and has for its source ordinary pitch. 
blende, oceasionally spoken of as uranium. An abundance of this 
mineral is found in various parts of the world, chiefly im Cornwall, 
Colorado, Nevada, Saxony, Bohemia, and Thibet. 

Pitch-blende is a mineral of a“ pitehy ’? appearance ; chemically, i 
consists of the double oxides of uranium, the oxides of lead and zine, In 
combination with more or less rare and peculiar metallic bodies in smaller 
quantities, Uraninm, a commonly used body, the salts of which are of 
beautiful tints on the border of yellow, has been for years ext raced rou 
pitch-blende. What was formerly cast off as the useless substance 0! 
pitch-blende is to-day saved for the purpose of extracting therefrom 
radium, helinm, ete. 


CHEMICAL AND PHOTOGRAPHIC BFFECTS. 


Professor Henri Beequerel, a noted French physicist and chemist, 
learned that the compound potassio-sulphate of uranium was ala 
with properties similar to those manifested by zine sulphide and other 
bodies. He discovered that when uranium or any of its salts wie 
exposed to helionus radiations, they became endowed with the faculty 
of absorbing the rays, which in turn could be induced to act upon ue 
film of a sensitive photographic plate. That this phenomenon was cli: 
played by metallic uranium caused him to believe that the same an 
might take place if he used the ore from which it was derived primarily. 
Following this line of reasoning, he employed ordinary ore (piteh-blende); 
desiring to influence a sensitive plate by exposing the complex ore to tc 
rays of the sun. The sun was obscured by clouds ; so he removed t : 
ore, also a key (that he desired to image), and the sensitive plate [0 

48 
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closet, intending to conduct the experiment at some future day. Fortn 
wh Py 7 : : ao gatas = : ! " - chs : ry i = 
nately for science, he forgot the experiment for several 

(Ties Ea = e 


ww annnhine. tla a days, and, upon 
examining the plate after developing, he observed that the image Cth 
“cr hye -" wry . * F - a ia aT | my | ai. H 1 i a j ' 4 
key had already been Hmprinted into the sensitive coatine of bhi pitch 
a : 7 rr : ; mF : , - ; : - . = a Lae = 
blende, “Thus, accidentally, he discovered that uranium ore 


=e ; the pure 
metal and also its salts, would east an ima 


Parison! : ree 50 0n & plate, and that a previ- 
ONS GXPosire to sunlight was not essential to the evolution of these dark 
a ¥ ob 7 


a Pe allt i a at _ - . 
Invisible rays. Even though a uranium salt be crystallized out of its 


solution in the dark, and allowed to remain there, it still possesses the 
ee 2 tee aie Duis Peale ees ; met ta Core nhe plates, 

E : ; une EL] prolonged exposure, Cone 
IS formed in the air about radium. The rays are not affected hy the 
extremes of temperature, 

Like Elster and Geitel, who observed that certain substances which 
had heen exposed to light emitted radiations capable of dischareing 
negatively electrified bodies, Beequerel observed the same quality in the 
“uliantions that bear lis name. 

Sir William Crookes, soon after the distovery was made public, 
subjected the salts of wranium to a close examination, and he theo- 
rized that these radiations were not due to the uranium itself, but to 
contained impurities in the salt. He crystallized repeatedly the stil 
SLANCes, exercising care TO Se pirhahe the crystals Into two portions, iT) 
oue side he placed those erystals which formed with greater ease, nl On 
the other those which formed slowly. He observed that one sel of crys: 
tals possessed the power of readily emitting rays,—ne., they were suid 
fa) tL ridlio- active, while the oller lol ot crystals Lae i devoid iit arta 
phenomenal activity. | A 

At the outset Professor and Madame Curie reasoned, and correctly 
BO, that the largest percentage of the raidio-nelive substance, ee 
unknown, was fonnd in the ore (pitch-blende) eunicl meat ul uranium, They 
dnidertook the task of extracting the unknown body irom Ba ane nk 
they diseovered that they lad now to deal with two cIERCES Cee 
bodies, the one substance was that which gave off the sites et aie 
and the other, since those days, has been termed sebeety eta 
noloninm. Radinm 18 presene in veal blende in kirger 4 
anv of the other radio-active substances. rake 

After the oxides af uranium have been Sh Se a aes 
— ta an Stes litth: more that TUTE LLL 
residue renmininy behind seca he other metals entering into 10s 
ite weight, This residue contalns eoaaey mer . tien five subshinoes 
: and from these the newer mvlree® 


satel from the one, thie 





complex construction, 
hs Fe Li fie’ ad ] 
have to be separated, som tho potise Ores 
adio-nctive elements, extracted from th “4 eet contained in the ore itl 
ha k by chemists for years. Polonitnm 1s con . react only 
een known by Cheuels . enn pees cag ible to @xthiee Ve 
i the minutes! qiiAnbities. Prof, Markwald wis 
Onl : er} 


, ‘iit, fra whieh 
14/100 of a orain of this element ! 


Thoriim, one ol the 


mae awareat abbention 
wi ne severest altent curt 
i qgubire ie nol new 5 lita’ wee 


rom two Tons of reise 
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Fi) 
Ti Seems bib be SOME W list relates 
ij 


mies the barinm obtained fy, Ht Whital 
h a | 


is separated fron Darin 


“les had been extracted. 


Radin nsnally acconlp: mee 
it resembles it in its reactions, il = les in water | ple 

| TCs ) ee af the clilorides 1n water or allen 
of the acyl bility irl the CUO | COle] Con. 


acid. Radium, in the metallic or pure state 


me been isolated. | 1" 
aulty whatever, according to the opinion of py, 
tine the ehloride part of the salt with codiun 
e salt of elther one or both of the alti 


uranium © 
bismuth. 
blende ; 

the differences | 
rochlorie 
present ti 
ily no ditt | 
fully treating 
forming a ehlorid 


| hits 


(ig hyd [ [, eould, it MWeVer, I hoe 1s ita] 


not up to the 
with practica 
Curie, by care 
or potassimi, 
sn hstinees. 


PrysitcaL PROPERTIES OF RADIUM. 

like ordinary table salt, with a slightly yellowish 
and non-deliquescent. It continuously emits , 
ily recognizable in wm darkened room. All th, 
bodies coming In combination (or ot herwise) CS ae me inparted 
fo them radiations, which are in barn given oly. ALLEY ende iS espe cially 
able to take up these radiations. STO also CODE bese Vv gives off heat 
ravs, so that the temperature is always 1.57 ©, above that of SREYOUnng 
je The view that the ray and heat emanations IPOM & radium sali 


do not cause a decrease or loss on the part of the salt, 15 incorrect, the 


Radium appears 
tinge. It is welghty 
feeble light, which 18 o! 


objects. 


apposite being the case; although we must bear in mind that this loss jg 


very minute, fn | 
Penetration, — These rays, like the Kontgen emanations, traverse 
By placing an aluminium disk on a 


wood and the lighter metals. 
black paper envelope, covering this with a ecard, over which are 
sprinkled crystals of the double sulphate of potassium and uranintn 
that had never been exposed to light, Beequerel was able to obtain a 
adiograpl. . 

Fluorescence and Gumtnesity.—This is well illustrated by the spin 
thariscope of Crookes. This consists of a brass tube, having at one end 
a finorescent screen and in front of this a little movable arrow. Qu the 
ander surface of the tip of the arrow, thatis just opposite the screen, ts 
& minute particle of radium. At the opposite end of the tube is an 
adjustable lens, Upon going into a dark room and adjusting the lens to 
suit the eye, one can see minute particles of light flying off from the 
séreen in every direction, and dancing around ata rapid rate, suggesting 
ashower of shooting stars. Slight phosphorescence is also produced by 
radium. 

Greef discusses the fact that the rays of radium are visible to thie 
naked eye in thedark., Tt is not a phosphorescence, as radium mainte 
this property indefinitely when kept exclusively in the dark without 
EREpeare loany light, It induces fluorescence in other objects, and alse 
emits the radium rays proper. ‘ 
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And 1s yet to be 


ee ee 
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DUCT heyy rays. Mes? Toke 
Solved in ay far 
bodies are COTLOE ETC 


the rodiat lons 


the rery SLE ST te nt 
; Ss Palin say 
“A Nini ber of nthoritt 

An ; ADOT ae at 

ire Minnie Particle wae Eee ee 


i 
the su rronnding medinm 


ATI Oise. 
ul LSC Ther] rdio-active 


S fiven off, and 4 | 
5 DLE, Gl Tig i ee pare 
fether \ i cb the nndolations in 
Crookes speaks of three lei 
with the cathodic emanations 


PUSCous Cx istence, 


lds af ruhiations: Similar or identical 


tre [ree Glen rodes, or Matter 
Distinet Doms, | 
rendered a cond net ing medinn 


- In the ultra: 

; eleetrilied positively, the air beine 
At i And atlecting photorenhic | Thaving 
il EE very hich Heep pp af penetr - iu MOR rap tai plates, 


ion ae¢ Have 

i ih eo ‘ bh ) COMA Vain P| ‘ a | 1 

believing them to be identified with the Xa Panying the others: Crookes 
=a MO sk TAS, 


Taking the first frotyp, 
ated in a macnetic field, th 
They all produce effects 


| ve tiny shite that the rays are stronply devyi- 
| * hep ke ai | yo as a oe i i 
le second rather slightly, and the third not at all 
0 f Hiatocrsy hic bee sar - 
(yet holies tl rr] a a, t 5 Ne 2 plates, Ani excite 

= Chough all with variable differences 


ter itect strongly plating barium evanide 


phospho res. 
The former and the lat 

‘ the seen have Tin} «| ait 
Sone 4 ay le of i] ¢ a . 2 i Ltd RE] | act, 

Ns ess ree “ Alter d bean. 

The -alnh: 5 iz it kinds of racdio-netis Ly: cpa, hetit, 
fe ‘pla rays are easily absorbed an 
the beta Piy's easily Penemnate Solids, 


cLTLCL ervnnner, 
i CUry a positive electrificat Ion s 
and Carry & erative charce : nnd 
the re EL iS have ob very Intense penetrative Power, but ate [hth 
charge, Some state that the famma anid the hontgen mays ane identical, 
though Strutt, of Cambridge, is of the opinion that there Is a vast differ 
ei]ee, Crookes naintains Chiat they are actual emanations.—the projec. 
tion of minute particles from the radio-active baby into adjieant sce, 

Rutherford ssserts that if the mdiant particles were ejected with 
slightly eet Velocity, they would neither ionize the mir, tect photo 
graphic plate, nor cause fiorescence + in truth, there would be absolutely 


Ho titect capable of detection by our apparatus, 


BroLogicaAL Brreer. 


hacia Aelion.—Crookes exlibited a nimber of plate cultures 
and photographs illostrative of the bactertenlal properties of the ema- 
nations from radium, Various cultures of bacteria were exposed to the 


action of ten milligrammes of bromide of ridium, through & mica sereen, 


at a distanee of one inch from the surface of the plate, After having been 


snijected to the action of the radium emanations, the plates were ine 


hated for 24, 48, or more hours, In every ease it was found that the mi 
crobes were killed where they tal heen expose to radium, so that on 


t i & Poa =i P Peper i if | Eon [i : J | a 
incubation, « bare space, free from bacterial growths, was left on th 


plate opposite the point where the radium had been placed, Among 
the bacteria experimented pon were the bacillus coli communis, the 


bacillus prodipgiosus, ete, 
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ni? ELECTRO-THERAPEUTICS, 
The Influence of Radium on Agglutmation. —P, P, Jagn | 
effect of radinm on the specilie properties of blood serum in t VDHOI fave. 
It was found that after an exposure of the typhoid blood eet 
radium bromide, lasting 2 or 6 days, the serum completely lost its sare 
finating properties. An exposure of shorter duration does yp dantaes 
the age¢lufinating power, though the latter undergoes 4 considerswy 
reduction, These phenomena the author is inclined to attripby te | ef 
so-called “‘ beta rays.” 
Frederick Soddy* states that five minutes’ application of pay 
equivalent to ten years’ application of thorium, although hoth 


[ ce r| the 


li. 


0 the 


liuin js 
Instanta 


neously produce radio-active emanations of gases in infinitesina) quanti 


ties, He believes it possible to inhale the emanations of bot}, thoes 
substances in the treatment of pulmonary tuberculosis. The MAX iin 
dose of radium solution should be the gaseous contents of a bubble: 
few bubbles every 24 hours. 

Physiological Action. Heineke® believes that the aetion of radium 
rays is approximately the same as that of the Rontgen rays. Lymphoid 
tissue 18 affected in the same way, but not to the same extent as with the 
Rontgen rays, unless the radium is brought into close contact, when 4 
brief exposure will astonishingly induce extensive changes in the 
lymphoid tissue, apparent in a few hours. 

Hifects on the Nervous System.—The effects on the nervous SYStGM ane 
interesting and have been chiefly studied in young mice, London found 
that mice exposed to a strong preparation of radium were killed. There 
was first redness of the ears, then blinking of the eyelids, then drowst- 
ness, slowness of movement and feeble response to stimuli. This was 
followed by paralysis, then coma, and finally death. The symptoms 
developed about the third day of exposure, and the animals died on the 
fourth or fifth day. Along with these nervous symptoms were well 
marked effects on the skin. The hair and epidermis were loosened ani 
the sabentaneous tissue was greatly congested. 

Hifects on the Aye,—Radinm produces luminous effects on the ret ini 
éven when the eyes are closed. This is due either to fluorescence of the 
tissues of the eye, or to direct effect on the optie nerves, probably tle 
former. This effect has been taken ad vantage of by Javal,! London, and 
others, in experimenting on the blind with radium. In his experiments 
Javal found, in two cases of blindness in which there still remained 
slight perception of light, that the patients perceived a light sensation 
when radium was held before the eyes. In two other cases of blindness 
one dune to optic atrophy, and the other to glaucoma, both patients brine 
absolutely blind, there was no pereeption of light from exposure \ 

'Rouraky Vratch, December 6, 1908. 

* Nature, vol, 78, Joly 25, 1004, p. 26, 

*Miinchener med, Wochenschrift, vol. li, No. 31, 1004. 
*Physikal, Zeitechr., 1900, i. p. 476. 
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sie ts are to the STG offecet 
! a slight perception of light were eCorniza 
when radiom was applied to th eon 
1a Te Fin We in | 
results were negative, 


Blind patients who 
NG Of a visual seneq. 


my é eh aren ih 
It « va sie In this Totalhy blind the 


L 7 mre FT 
RADIUM AND THoRDIA As THERAPEUTIC AGESTs 


mn cilite i : 

Phe attention Of the medics] world 
therapeutic experiments with radium, 
hope that it will prove 


Is al present direeterd te thie 
: anil so far the results lend ws to 
Ol value in the tre ea 
a ; reinent it Ceri Pe ea 
Pps eaiere cams Sap : nh SKIN 
diseases and malignant conditions. It is still too soon bo pronat 
F sre ot ee ee cee m_ OA De 
authoritatively Upon the PermManency 7 

lh eady many instances are recorded in which the use of radium has 
effected complete (isappearance ol : 


the epitheliomata. 


of the cnre Ty ilicnsant LEAS, 
CArCiMoOMAtous rrow ths. especially 


tacium does not give so good a differentiation of the tissues as can 
be obtained by the A-rays, itis of little value in taking radiographs or 
in naking examinations with the fluorescent sereen: but on hie other 
hand, radium is far more convenient: it can be easily transported, and 
can be applied in positions difficult of access with the X nivs, and its 
action can be readily controlled. It is not so convenient as the X nivs 
when large surfaces require treatment, but this objection may be over 
come by the fact that the emanations from radium salts which will pass 
through the air, but not through glass, are taken up by rubber and 
other articles, The absorbed rays are given off slowly from the articles, 
and apparently have the same effect as those direetly derived trom the 
radium salts, Williams!’ remarks that lis clinical results with the feta 
rays have been very good, and he 15 now trying the effect of the gamma 
ravs upon deep-seated growths, 

The gamnin rays are the fewest in number, but are deeply pene 
trating: the beta rays are more numerous, but act very superticimlly, 
and are probably instromental in causing the burns that have heen re 


corded, ‘The action of the gamma niys alone can be obtained! by inter: 
t 5 [ a a [pepe ti » BE EE “Le i wit su be 
posing in alominium screen, which intercepts the beta raves, bot allows 
if the screen be not too tek. 


hie mind Giyvs fii [HLS throne, . 
= of radinm bre 


Seholiz? has born testing we} Tie. 


Diseases of the ein, . | 7 
, noaffections and im Cums, meh i 


mide in the treatment of various ski hanes 
conducting experiments on animals. ‘The treatment proved prrtienmiarts 
effective in Iupus and superficial cancer. 
i effects closely similar | 
linto the mouth, 
Tu atic aal 


The results inlets tliat 
o those of the A- rays The 
nose, throat, and ving itis. 
 fiihy Caos av 


radium rays produ 
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fr. Williams* bases hig conclusions on t 
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iti ELECTRO-THERAPEUTICS. 


various diseases, treated with radinm bromide, in quantity abony + 
milligrammes, and of a radio-activity of about 1,500,000, The aie 
presents the following summary of his observations : me 

“1, The rays from radium salts, unlike the X-rays, are not Serving 
able in dinenosis, eljher by means of rvdiographs or of Huorosean ie 
examinations, 2. The beta rays are useful ns a therapentie agent jy 
certain skin diseases and new growths, if the diseased tissues ape Sty i 
ficial or are not more than about 1.25 em. (1-2 an inch) below the Sr fips 
of the skin or accessible mucous membranes. 3. The beta ray: 


br. 


a + fron 
adinm salts will heal Some cases of new growths that are not healed }, 
i. By ary 


the \-rays, and they act more promptly, but not over so large a siy far, 
at one time as do the X-rays. 4. Hacinm salts of an activity of R00) 
or considerably more, are not sufficiently strong to be efficient, Pura 
radium salts, which have a radio-activity of about 1,500,000, are js ton 
strong for the work to be done, ©. The rachation from radium Bilis. 
unlike that from the X-ray tube, 1s uniform. 6. Great care should te 
exercised to avoid burns.” 

Dr, Meyer and William J. Hammer treated favorably a large axij- 
lary cancer with radium of 300,000 activity. The exposure was one 
minute daily. While this case was incurable, the cancer grew smaller 
and less painful under the rays, 

Lovell Drage’ believes that, in cancer, radium first produces a leuco- 
eytosis, and then a fibrosis. In the case of pulmonary tuberentosis there 
is no difficulty in producing these conditions; in that of cancer much 
greater difficulty is experienced in advanced cases than is the case with 
tuberculosis, 

Professor Havas observed a necrosis after the application of radium 
fo a nevus pigmentosus, and considered its action similar to that of the 
Ronteen rays. 

Mode of Retrogression of Cancer Metastases under Radiunt Kays, xner 
was able to trace histologically the ret rorression of carcinomatous Ti 
ules in the Mamma in one out of the two cases described. The findings 
were controlled by histological examination of excised, non-exposed mot 
nles, He found that exposure for a single half hour was able to induce 
complete retrogression of a nodule, The retrogression was complete 1m 
five weeks. The most remarkable feature of the phenomenon is that w hile 


the cancer cells retrogress, none of the ofher cutaneous élements wis 


strayed. Within a week of the exposure there was a new formation | 


connective tissue, while at this time the cancer cells showed no change: 
There are numerous new formed capillaries in the new connective Ligate. 
No change appears in the cancer cells until two weeks have elapsed. a 
rapid proliferation of connective tissue seems to diverge the eancer wee: 
and overwhelm them by its growth, actually squeezing them to death. 


1 British Medical Journal, December 12, TMH. 
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Very slight 
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Francis ‘liams! 

nay, Le1s HM. Williams’ has employed radium in forty-two CASS 
States that of the patients treated 5 eb 
[rom eczema and PSOriLSIS, 
Mang, l was keloid, 5 were CHises of rodent uleer. @ of epi 
emoma, and 4+ were cancer of the breast 


applications, 


anil 


Lh apy - = 
4 were suffering from acne, 2 ench 


and 4 from lupus vulgaris. Of the 93 re- 
ernioicd iP 
rpe = 7 “ 

Phe keloid het ia Im prot iil. 


“J i a ba Pl i ee I = 
2 Of the 5 enses of rodent uleer have healed, and threes show prove. 


eel Ot the cases of epidermoid cancer, 11 have healed and 12 arm 
Mn proving. The author made experiments to test which adh thence 
beneficial, the befa or the gamme mays from radium: these showed thnt 
the feta rays do not penetrate, and are therefare ented for superticial treat. 
ment, while the gamma rays have a marked power Of penetration: His 
conclusions are as follows: That there is moch similarity between the 
action of the radiations from radium and the Kontgen rays: that if the 
results outa inert hy rciuim Drove PCrINANENT, this new Lherapentic went 
may be largely used instead of the Rontven raivs: also that certain diseases 
promise to yield more readily to treatment by radium and others to the 
hontgen ravs. He argues thata disease that has attacked different parts 
of the body of a given patient may be better treated in certain regions 
by radium, and in others by the Rontgen rays, And, lastly, thit it is 
quite possible that, in some cases, the two remedies used together on the 
sine arenand at the samesitting may accomplish better results than either 
employed alone, 

Lassir? vives illustrations of a number of patients with melanoma or 
eaneroid cured by application of 1 mg. of radium bromide, ina smail eap 
sule of lead foil, upon a sheet of mica, He thinks that his experience 
justifies him in proclaiming that neoplasms can he cored with radinm 
in the hands of any pliysieimn, 

M. Danlos® reports a case of 
of a salt of radium, at two points, whieh hind 
The result wis disap peininee of the disonuse, 
i? into the Surrounding 


lupus of the fice exposed to the action 
a riclio-wetivity af 1.000 
with 
from @4 ta SO hours. : 

fhe formation of a smooth, white creatrix, blends 


normal Lissie. 
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me ELECTRO-THERAPEW” 
OO 
hest results followed the use of salts with a radio-activity of 50,9), ia 
19.000 respectively. 
‘The exposures were mac he ou 
were followed hy marked erythema with maceration ol the Lissnes fy, 
posed and even ulceration. The recovery was perfect and the eosmoti. 
I ip 8 : . he . i ; i eeew << it 
effect food, fhe resulting aor beng WW hite, smooth, and soft : By modify 
» power of the radium and shortening the exposure, he exy), 8804] 


le for from twenty-four to fort V¥ hours and 
Sy UN 


ing the ] MN ets 
the hope that the desired effect might be obtained without nleeratigy, 


Two eases reported to the Viennese society of the Imperial Atadeny 
of Science had been submitted to the action of radium. One, 4 rsaT) aren 
62 had been repeatedly operated on for cancer of the palate and lip, bia 
«i lino benefit. Further operative measures had been declared] Uselesg 
In the published report, the radio-activity and technie were not giyey, 
hnta bromide of radinm was used. The tumors Fradually and Com: 
pletely disappeared. The patient was treated in the clinic of the Jate 
Prof. Gusenbauer. The second case was one of melano-sarcoma which 
was also reported cured. 

Win. Allen Pusey ~ believes that the effects and the therapeutic uses 
of radium are in some respects inferior but quite analogous to the action 
of the X-rays, and that radium finds a promising field in the treatme 
of lupus and cutaneous cancers. 

Kinhorn® makes some observations on the method of radinm treat: 
ment, its physiology and diagnostic value, and on the thera peutic results 
he has obtained in the treatment of eareinoma of the cs phagus. Nine 
cases of cesophageal cancer were treated, of which six showed sor 
improvement. Three cases Were not improved, None of these latter 
received adequate treatment, Pain was diminished in some of them. 
Dr. John GB. Shober has devised the radiode, for radium applications to 
the less accessible cavities. (Pig. 240.) 

Dr, Mackenzie Davidson, ‘ of Charing Cross Hospital, London, re- 
Ports a case of cancer of the nose cured by the same means, Four ex 
posures, ageregating an hour altogether, were fiven at intervals of a few 
days. In three weeks healing was progressing satisfactorily, and in six 
weeks the growth was all fone, : ; 

| woveat de Courmelles* describes HUMerous experienees to show the 
great sedative power possessed by radium. It soothes pain, whether or 
Sauce Or CANCE, Hervons or heuralgic, Some cases of facial neura eri 
and one of sciatica, long rebellious to other measures, yielded to the 
action of the radium rays. ‘The girdle pains in two eases of ataxia were 





New York Medien] Journal, Aupiist li, 1. 

Journal of the American Medion Association, July 16, 1904. 
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Thine acarline A he wy. 
x Ray lice cpa Powertl and pie radium Mack: 
zt Pd | STACI bromide L S000 anid is best used ina 
small cell covered by a thin layer of mics. 

_He puts 35 of his cases in the lupus type, inelnding the epithelio- 
ike le ASSCTTS That not one ile to Show 4 marked lM provement, 

ie iwenty have been enred, at least for the time. and with the proba: 

bility that any are permanent, but with a sliclit paint or two of recur 
rence i some, which always have yielded to a short secondary treatment, 
Many of these Were distinetly mahionant epitheliomss, 

His results have been so uniformly excellent in the treatment of the 
sarcomata, that he unhesitatingly advocates radinm thempy in these 
cases with the utmost confidence, i 

icophthatmic Goitre,—Robert Abbe* reports a case of roitre undesir- 
able for operation. An opening was made in the tumor, into which a tube 
containing radium was inserted anid retained there for twenty-four hours. 
At the end of four months there was still a certain decree of tach yea ridin, 
but the thmor had contracted to one-sixth of its former size, ‘Two possible 
explanations of the fayorable action are given; there may be retrograde 
changes in all overgrown tissue, or there may be irradiation of the 
rangvlia of the svmypithelie, even Of the thomieie and cardine ganglia. 
Tizzoni® deseribes two series of experiments which have at 
In the first, the virus was exposed in vifro to 
in the second, animals were inoculated in 


fiertnes, 
tracted much attention. 


the netion of the madiim mys ; 


5 : i ir La al aia | iL ] ‘iw 
fhe eve, or sciatic nerve, oF onder the dur mater w ith virus. and te 
va The 


perl was then exposed to the miys, nt Howr 2 ny for cig ac hot 
‘ Th | Z met poibivs bot ir 
reanits indicate that the radium rays destroy the virus of rabies be 
Hére and in the living animal. 

Vara Hartigan reporis 1 case Ol ti 
aes, sutete-, it as affecting Othe 
ridium bromide. The first was a large port-win niewiis suite “ ” 
. I : : Ps : a shale The brent 
whole of one cheek in a woman of twenky-six Yeats, | we viven 
, during whieh time thirty-nine exposures were p : , 
The novus entirely disappeared, 


“onevus successfully treated by 


lasted nine months, 
varying from half an hour to an hour, 
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ELECTRO-THERA PEUTICS. 
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«l. followed by vesicles, which fell oF as scabs in a few days les . 


re 
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curr 
behind a thin white skin. 


feolio-letice Dreatnoent mith Thorinn,— Tracy Y ilustrates the ra t 
Hilin 


activity of thorium and re 18 attention to 1ts anti fermentative Draper 
A Periy. 


bi 
Lo 


He suggests two methods of using radio-activity im tuberculosis, ¢,,." 
by using a eqfturated solution of nitrate of thorium ina laree shallay ne 
ceptacle, A slight current of air can be caused to pass over the solution 
from a compressed air tank, while the patient 18 inhaling, With thin 
nitrate of thorium there may be more or less free nitric acid - this nies 

be nentralized by passine the etn: He 
tions, before inhinlation, through a4 Waris 
bottle contaming a saturated solutiny, of 
sodium bicarbonate, The more satistae 
tory way, he thinks, is by heatine thie 
oxide of thorium by the Lieber anes 
ritus. The procedure leaves jy. thin 
lungs a fine film of radio-active matioe 
which in turn produces the phenomenon 


of induced radio-activity in the same 


parts, Which may last for one or two days 


Find, Ce—HARTiGas’s Rance At 
rear — The appileator fared here "This is shown by the patient, after inhal. 
With fina been made nt the augvestion af ; ‘ 
AF. Hartlenti, FACS: Amilat. Brinmnmofi, 
Backinars Hospital,and permite of the photographic plate which produces the 


appliention of mullum to hitherte lnneeres 


Ing thorium emanations, exhaling on a 


Ordinary eects on the silver salis. An 


ahlhile PCH E eS, fer, SO primers, nr; rik. 
bindder, tc, It iepracticallythesizeefa Inhalation given every day or every 
no, J2 catheter for the lhiir, el tihle as : 
carriers being. provided for internal and other day, he says, will keep the lung 
extermmlapplication, The applicntorhas Cells constantly in a ratlio-nctive and 
Aepanenl frontal nm material allow rie of 
Ihe nitization of the taximunmn efieleties : 
Of the ridfum, Ing from a Lieber appraisal ie 


cooled by passing through a glass and 


lotiseptic: condition. The heat envinial 


rubber tubing, and the inhalation Hay be piven for & period of filleen 
minutes at the outset, gradually inereasing to half an hour. ‘This 
method of treating Luberculosis will not interfere with medical, dietetic, 
or other treat nent, 

Sharp? reports two cases of pulmonary tuberculosis treated by iia 
lations from thorium nitrate solution, In both cases there was marked 
Hoprovement, the patients being enabled to return to work, The app 
ratns employed consisted of an ordinary gas washing bottle, holding #0! 
jC. Of water, in which were dissolved 100 prains (6 grammes) of thorium 
nitrate, When dissolved, any excess of nitrie acid was neutralized with 


'Melien) Heeearsd, Jnntuary 23, 16M, 
‘New York Medical Heeord, inne $, [iO 
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a ; 1h 15 rich in the penetrating beta rays, Which are reqnired fa 
deep therapeusis, mil POOP in the ~*~ ras, which Hrovoke a destructive 
moleceniar Chane itt the elements Of thie superficial DIRS oss, 

Hartigan? who cnploys his radium applicator (Fig. 239), treated a 
woman of 66, with a scirrhns of the breast of 16 years duration, She 
received forty applications of radinm bromide. ishing twenty minntes 
each. Twenty milligrammes of radium were used. The pain disap 
peared, hemorrhage ceased, and the uleer becan to heal, Tater the 
growth disappeared and the ulcer vanished. 

[have made «a comparative study of the values of radium and the 
honteen mivs On f series of epitheliomatons cases. Half of the lesion 
Was corercd with lead when exposing to the A-mivs, and, conversely, wien 
the other half was exposed te the radium emanations, the remaining half 


of the face was shieldal, From elinieal and Microscopic OOSerVOtIOn to 
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CHAPTER VII 
PHOTOTHERAPY, 


In order to grasp the principles inv in the 
therapy, it is necessary to understand the more Ssiinpl 
concerning the physies of Dgeht and the spectrum. 

heearding the nature of light, two theories have |e H 


Study of phiote 
1 
2 eleme ritsyy 


vel 4, 
Newton asserted that lnminonus bodies emitted infinitely Srmiatl 


in parallel lines, which produced in the eye the sensation or 
Huyghens, whose view now generally obtains, formulated the 4 
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light. 
Pee)" Cheat 


ight 15s produced by waves or undulations, that are transmitted t} 
L Viel 


inconceivable velocity through the atmospheric ether, 


ALl light, whether natural, as that from the sun and other celestial 


bodies, or artiticial,—ne., the electrie spark or ordinary flames.—j< ,, 
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aNSIBLE VISIBLE RAYS 
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curve of thermal acon; DEF G isthe curve of chemical petion: HTK {a the eure 
WILD A maximum at yellow, 


compound nature. [f <4 ray of sunlight be sriftered to fall pow FT| a His 


prism, it is diverted from its original direction, and, as its constituent 
colors are bent nnequally, they are separated, When the transmitted light 
falls upon a white surface, the colors become visible, the tints blending 
where one color merges into another, This zone of blended tints is called 
the spectrom. The colors seen are violet. indigo, blue, green, yellow, 
orange, and rer, 

According fo the nndulatory theory of light, each of these constitu 
ent colors has its own rate of vibration. Red has the lowest and vic 
let the highest rate of Vibration; the former is least refracted or ret: arded ; 


the latter undergoes most refraction or retardation. Different colors have 
510 
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different wave lengths, diminishing from re 
raivs i relation to the violet end Of 


Of lesser wate letwrt hi. 


c boy lolet:, Si) that bhi color 


the spectrum are designated ‘rave 


TUL tee ners. 
At aL 

the extremes of tha solar spectrum are lcitionsal 9 ive. Heyvoned 

the red rays lie the infra- or ultra-red 7: Ay 


i i = Lyeeyry ith thie Loa | fe arp 
the ultra-violet nuvs. Het are found 


The liminows pa VE Ol the sun are 


he al rie powers. the CT erin re ine¢reasing [rom violet to red. In the 
Speclirim obts Line “el | my jo: LSS Tier Sunlicl { 


LCOCOMDPAMIEC bay others, OSsess ing 


through Prisms of rok erie. the 
highest temperature is manifested ata position far beyond the 


eX LTemest 
visible red rays. 


[" Pit ey These ite t=. il 14 tile real that the al ig Got 


thermal 
rivs of the solar system 


ire at the same time the least refrancible. 
Directly opposed to the heat-ravs are thie 


a Secale chemical oar 
nchinic rays. The latter rays are 


capable of effecting beth chemical 
combinations and chemical decompositions, as is evidenced in the black. 
ening and decomposition of the silver salts in pPhotogrmphy. As before 
intimated, these chemical rays lie beyond thie violet end the spec- 
trim, ani are the ravs that are instrumental in effecting dermatitic 
changes, (Fig, 241.) 


THE ACTION OF LIGHT ON PLANTS 


Plants Cannot exist without light. Through its agency they extract 
CO. and byaneans of chlorophyll assimilate tt, Light is not necessary 
for the germination of plants and seems to exert a reburding effect upon 
rrowth. This would seem to account for the varving mite of growth at 


different hours of the day. Indeed it lias been shown that all light meys 


except the red and oultra-red retanl the growth of plants, and that the 
| 


effect is most pronounced im the rays that suffer most refraction im the 


Bpectrim., 
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Ryo ELECTRO-THERAPEUTICS. 
Diendonné observed, in a series of most elaborate OXPerimente 

bacteria were killed in thirty minutes by direct sunlight, iy ve Clint 
by diffused daylight, in eight hours by the Brush light of gq, 
power, and in eleven hours by the electric ineandeseen| lamp 
worthy of remark that very many observers have e Melasive y : 
strated that not only is the nutritive basis of bacterjs un far 


rr t 
Tne 
[hs 
Sag 
t 
ELECT Tap 


affected by light, but the protoplasin itself suffers a direct infor oly 


m this way that streeb dust is in a great degree disinfected tf 
exposure to the direct rays of the sun. : 


ree 
LI 15 


Its 


THE EFFECT oF LIGHT ON ANIMALS AND AIAN, 


It is a recognized fact that many animals ¢an develop only jy r 
presence of litht, and that its absence causes either a delay or a COMmpIN: 
Suspension of development, Bub not only Is the reneral Frowth affected 
by varying the supply of light, but also the development of ind): (dina 
organs and parts of organs. At Finsen’s eclinies patients anid 


Nurses 
acquired a thicker growth of hair on those parts COnSLANtIY Exposed tf, 
the powerful electric rays. 

The stimulus given to change of form and the transformation of 
energy through the agency of light is indeed remarkable. [bt js wel) 
known that the change of light causes change of form in the entaneone 
contracting pigment-cells of many amphibians, reptiles, and fishes. 

That ciliary movement is regulated or modified by varying the color 

Of the light employed, is asserted by Uskoll, who observed that the epi 
thelinm of the cesophagus is equally swift in red and violet li¢ht, but is 
suspended if red light is substituted for previously acting violet. [De 
FParville claims to have proved that the red end of the spectrum is nerve 
irritating, and the opposite end nerve soothing, On the hicher animals 
light produces marked effects on the enticle, ‘Those parts constantly 
exposed to the light become coarser and harder, the protoplasm ber oming 
reduced bo keratine. Indeed A\Toeller' demonstrated tliat ligrhit produces 

al livperplasia and a horni ng Protea of the skin. Fingen and Moeller 

proved by experiment that skin which has been exposed to powerfal 
chemical rays (bine, ultra-violet) retains for a long time (months and 

Yrs) a peculiar tendency fo react, quickly hy reddening | to mechanical, 

thermal, and chemical stimuli. 

| We know that pigment is a protective to the skin against the action 
of the light rays, Freund? mentions the case of a dark-complexioned 
man whose body and face showed the presence of many vitiligo patches, 
who, after a long walk over the Crosse lock ner rlacier, developed m vin 
lent erythema in the neighborhood of the white patches on the fier, 
but in these regions alone. The remainder of the skin was unaffected. 


Der Fini nes ele Lich tes mnt cle Hat, Biblioth. miewd,. Sin ttenrt, [{MH). () | 
lements of General Radiotherapy’ p. 420, : 
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Hore quickly in the Lier lit bhain in the ilark : hence light ane ments the 
Ox LE Power of the bli reel. Correspondingly, the processes at 
oxidation in the huis COOMOTIY, 
Croninew" found that persons and animals to whom daylight: wns 
Access ble excreted more urine, urea, and chlorides than those remaining 


in the dark. 


THERAPEUTIC ACTION oF LIGHT: Its T&R AMONG THE ANCIENTS. 


The Lherapentic value of hight and the AP PPCMATION Of ITS ViITtiies are 
ninbost as oll as civilization itself. Historical records show that light 
was vilogd nan remedial acent centuries ago in China, Mescien, J inypMuth, 
the West India Islands, ete, the pout lenta bein subjected te stun-baths for 
therapentic PULP PPSses, nnd others placed in} total darkness 1s 2 means of 
PrMish nent. 

The ancient Greeks, who lived in flat-roofed houses, were ncenstomed 
to ox pose their entire bodies, after anointing them, to the sun, believing 


that ite powerfil nave acted very benetioentiv in bringing lit gel mrin 


taining both health and beauty of the body. In the eskivs of Cieero and 


Veetriciua we learn that the Romans were pecustomerd to stn baths, thes 

Ming Pre entiy followed by cold BPTI. Solaria, or outbuildings de 
Lm . on) eo oe 4 i 

votel to thease baths, were quite common before the fall of the oman 
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ai ELECTRO-THEEAPEUTICS, 


was dl rig the LOth cenbury that the parasiticidal action of lichit Oneriec. : 


the attention of bacteriologists, and 16 15 due to their labors that th, 
hidden secrets of light have been seized by eager experimentalists j,, thie 


hope of discovering a reliable therapeutic agent. 


TREATMENT WITH SUNLIGHT. 

Sunlight is the most natural source of light, but its use depends on 
the weather, and upon other circumstances which affect the chemicg] 
intensity as well as the optical brightness. Long ago it was Indisputal|y 
show that the chemical intensity of helt does hot COmMeIe with optical 
brightness. The chemical light-intensity of the sun's rays varies wit) 
the sun's height in the heavens. In the summer the chemical action oj 
the sun and the bloe light of the sky 15 far greater than during the Wwinte 
season. The extent to which the air absorbs light varies with the amony; 
of vapor, carbonic acid, and suspended dust in the atmosphere. 

The chemical intensity of sunshine Increases proportionately with 
decrease in the atmospherie pressure. Thus, Timony found that the 
ultra-violet end of the solar spectrom extended much farther toward the 
more strongly refrangible end at a height of 3500 meters than on tlie level 
of a table-land. 

Ordinary sunlight is used as a remedial agent in the form of baths, 
The following is the modus operandi: Place the patient on a rug, ele- 
vate the head, and protect him from the wind, in a veranda entirely open 
tothe south. Shield the eyes with dark glasses, The bath 1s best taken 
during the warm season, The first bath oceupies a duration of fifteen 
minutes, which may be subsequently lengthened. During the bath the 
position is chanved atintervals so that different parts of the body muy 
be exposed to the light. Maintain these positions until violent perspir 
tion occors on these parts. This is to be followed by the wsual water 
bath (70° to SO? J). Have the patient massaged, and advise fim to 
exercise thereafter, 


LREATMEST WITH THE INCANDESCENT LIGHT. 


The tneandescent electric light is poor in violet and blie rays, and 
rich in yellow, red, and green. Its chemical action is, therefore, sign, 
bot this, as well as its brightness, may be materially increased bij 
strengthening the current. By this augmentation we not only affect the 
optical brightness, but also its blue and violet rays, Of normal power, 
oo0 Incandescent, lamps have the same chemical effect as natural light at 
a distance of one metre, This form of treatment is of Piet OU valle 
Where the longver-wave rays are to be applied. 

The modern incandescent baths are made for eonnection with 
street electric wires. They consist of octagonal boxes supplied ¥ itily prairies 
of mirrors, with a movable lid above, for the patient's neck. | Fig. 24+") 
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Forty to sixty lanips, of 16 ¢andle. power 
are so arranged that they can be put in, o- withd: 
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eter for measuring the inside temperature is fixpq On the wall 4 
dow i5 some mes made in the wall of the chamber. aera = win 
pulse and the course of the perspirat Lon PEL Lie sapere 
The patient is divested of his clothing and placed on 
enbinet. All external light IS ¢xeluded hy a towel nlaced 
neck opening. An ice-cap is applied to the head. 
temperature of L10° F.. and, if the patient reacts. eradnalty Ser ta 
165° or 165° F. ‘Lhe bath shonld be of a halfhour's duration. 
the temperature by inereasing the number of lamps, and also the 
strength of the current. Observe the pulse carefully, and after the lieht 
bath employ the ordinary water bath or douche, The incandescent hath 
acts beneficially by radiating heat. In this way heat ein be made to 
affect the deeper structures, and 1s more advantageous than the Turkish 
or Russian kiths, which at best only exert an influence on the surface of 
the body. The most striking effect of this treatment is its action on the 
secretion of sweat, probably due to stimulation of the peripheral nerve 
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endings, or by an elevation of the patient's Tem peniture, or DY & com 
Hination of both these factors. The incandescent electric light is of 
great value in muscular rheumatism, in the various forms of anmmin, 
in arterio-sclerosis, im vialy war heart disease, in neurasthenia, migraine, 
tuberculosis, ete. 


TREATMENT WITH TITER CONCENTRATED ARC LIGHT. 


Actinotherapy, or the treatment of disease by the pes NE 
light, was innugurated hy Finsen. Celompban over, the intense i 
ance that greeted bis earlier efforts. the world to-day rings ©! 
prises, 

Sunliglit Ik nodoubtedly the best 
alwnys available, it is necessary to sera desta ' 
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. warn ne i on ee dd hf 
nit BLECTRO-THERA PEUTICS. 
ii 
between the lenses is filled with water to moderate the Lemperatire ‘und 

aL vet whe , 0 . =< 7a) Aaa eee y aha 
a surrounding water-jacket still further accomplishes this Purpose, 4 
+ ale i ' Fon] Ls 7 a is k a 

; aoe i ey 7 : i rp yy ire ieee rel + c M4 ih o 7 Lr ‘ 
the raves from this artificial light are divergent, the lenses are an, arranged 
z ‘. % ‘a F " i rol ii — tr i - a i a 4 4 : 
as to make them converge. The rays are brought CO a TOCUS Dy a wator. 
cooled lens, held by the assistant, who presses the latter firmly on the Dart 
to be treated. 
The applications are of abont one hour's duration, and repeated 


A few hours after treatment, erythema with some tenderrpes ia 


daily. 
often manifested, but there is no actual pain. 

The reretion varies in different cases, but 1t 1s always seen in lnpus 

vilgaris, perhaps never im lnpus erythematosus. Following 4 far 

applications, most remarkable improvemen 

frequently results. Twenty or twenty-five 

applications should always be given - after 

which the skin will usnally present a soft. 

plinble, scarless condition, save where destryp. 

tion of tissne is marked by the earlier ravages 


of the cdsease. 


THE DERMO OR TRON ELECTRODE DLAwe-— 


(Fig. 244.) 


As the chemical composition of the mate. 
rial composing the electrode defines the quan 
tity of the ultra-violet rays, experimenters 
have been on the alert to turn this principle 
to advantare. <Althouch many electricians 
battled with the problem only to find disap 
pointment the price of endeavor, if remained 
for Bang, of the Finsen Institute of Copen- 
hagen, to suceessfally construet a lamp with 
metallic electrodes suitable for phototherapy. 
By using iron é@lectrodes, and tempering their 
heat by water-cireulation, a lamp is produced 
that yields a maximum of chemical rays ‘will 
a minimum production of heat. This lamp 
is Only adapted for the treatment of superficial skin diseases, as tlie miys 
are not penetrative but diffusible in character. 


Fig. 2h.—The dermo or |ron 
electrode arti, 


THE Coorer-Hrewirr MERCURY-VAPOR LAMP. 


Worthy of mention is the Cooper-Hewitt lamp,' described Dy 
Maurice Leblanc, and which briefly is as follows: 

F # Fao i 2 : 7 ' 

Phe lamp in its simplest form consists of a glass tube about 7 el 


‘Le Radiom, Paris, June, 1905. 
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THE J INSES OF Rep Lien TREATMENT OF SMALLPOX, 


lo Niels Pinsen ( Fig. 2h}, Thorpe than ny one Glee, the civilized 
world owes a debt of rratitude for his nobiring industry and indefiticnhle 
research 1 bringing thie Subject of the therapentie chon of heht to the 
notice of the medics] profession, and for having established his teachings 
Oo | rational KISS, mi prolonni iN HN Pression cli hes make Lip Mon the 
minds of scientists that, in 1506, the government of Denmark founded g 
public institution for the purpose Of carrying out the principles of plioto- 
therapy, and rapecimilly for the treatment of lupus and other entaneonus 
alfections through the agency of concentrated chemical light. 

From 1893 until almost the very day of his death, Finsen had been 
bosily engrossed in the study and action of light treatment, but it is his 
labor to prevent the pitting from variola by excloding all imbt the red 
helt that has won lim deserved renown. 

From his experiments at Copenhagen, he was able to prove that the 
blnae, indizo, violet, and ultm-violet rays of the solar spectrum fine tlie 
ones. and the only snes. that prodiee chemical effects upon ALI TAl 


tissues, 
As far back as the sixteenth century, it was empirically moogniged 


that the pitting from amall pox contd be obviated by shaditig the door 
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and windows of the room with curtains of red materi! : 
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eo Whint think ye of % Onin, 
the son of Edward the 


of this color fabric was first suggested by . 
teenth Century. ct Ww lLoni irregory re tal ke, 


nu prince, of royal blood of England (John, 





(C) Jeff Behary 2021 


ote -w 


hs ELECTRO-THERA PHUTICS. 

Second), being treated for smallpox by bemg put into a bed SULrounyd 
with red hinges, eovered with red blankets and a red counterna,, 

rargling fis throat with the wine af tlie mulberry, and sucking the on 
juice of the pomegranates ? Yet this be the boasted prescription of Joh 
of Gadesden, who took credit of no meanness to himself for bringjy. his 
royal patient safely through the disease.” aii 

In 1867 Black had published in the London * Laneet*? ay CSELY op 
the peculiar influence of light in smallpox, asserting that the complete 
exclusion of light, in spite of the fact that the patient had not been pre. 
viously vaccinated, effectually prevented pitting of the face, J) 187] 
Waters published in the same journal a declaration that the SEV ELity 
of a case of variola was markedly modified by the exelusion of ordinary 
daylight. : 

In the same year, Barlow stated that le was able to distinguish, 4 pro. 
nounced contrast in the two sides of a patient's face, one half of Which 
had been covered with colored gelatin to exclude all actinic Mavs, while 
the opposite half of the face was allowed to remain exposed to the 
influence of these rays. 

Pinsen, a poor and obscure medical instructor in a little Danish 
town, devoted lis spare moments to experiments and observations pon 
hight, with a hope of preventing the ugly cisiigurement of small pox. 
What he aimed to ascertain was the physiological effect of lieht on 
animal and veretable tissues. As the result of the experiments Ka enon 
arrived at yery 1 portant conclusions so far ss the influence of lieht no Te 
concerned in the eruptive diseases, and notably so in smallpox. By 
simple reasoning he reached his first great discovery. He observed, 
when earthworms were Placed in an oblong box covered half with red 
glass and half with blue glass, that they would invariably e¢rawl away 
from the blue light, seeking shelter under the red hight. In the light cast 
by the bine flass they were intensely active, restless, and ill at ease; in 
the red light they lay quiet, apparently perfectly contented. 

With a chameleon he condueted a peculiar experiment. 
the little reptile in such a position that one half of its body was under 
the light cast by blue glass and the other half in that east by red. He 
noted that the parts of the animal's body covered by bine light turned 
almost black, while the half covered by the red light presented an 
almost white color, From this he concluded that the creature had in its 
integument movable pigment-cells which acted as a barrier against the 
bine light. 


He placed 


Whilst in the midst of his experiments and researches Finsen wr 


dered one day into a medical library in Copenhagen, where an article at 
Dr. Pitcoe, published in 1832, attracted his attention. In this pamiplilet 
it was mentioned that doring an epidemie of stiallpox among soldier; 
those confined in dungeons suffered from the disease less severely, an 
recoveries occurred without any attempt at suppuration and consequel! 


Fra, 244, 
18), Btodied medicine at Copenhage 
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cry Severe One, 10 18 Neeessapy to employ a red lieht of deeper or 


darker appearance. 


‘The treatment of smallpox hy the exclusion of the chemical rave of 


thie Sun has now been tried by a number of physicians, chieily in Den- 
mark, Sweden, and Norway, Practically all of these men nen been 
favorably impressed with the results. 

Mygind (Denmark) treated 22 cases (variola 4, Varioloid DO): one 
died, the remainder upon lov ne the ospitel livacl hy periemic spots only, 

Abel (Bergen, Norway) had 25 cases, § of them very severe, One 
CSG, md mitted very late, terminated in recovery, but with SUPP UratiOn. 
In the others there was no suppuration and no searring. 

Backman (Fever Hospital at Koliikomaki) treated 62 serious cases, 
With 7 deaths; the remaining 55 recovered without sears. 

Feilberg (Copenhagen) used the method in 11 eases. There was ne 
secondary fever and no pitting. Pigmented or hyperemic spots were 
present. 

Strangard (Denmark) had 4 eases ; all recov 

Benckert (Gothenberg, Sweden) treated 16 ¢ : | 
and J1 were Variola): 3 died: one of the deaths was due to SoS 
tion. Benekert remarks, “ Suppuration is still y abolished, RCS TL 
extremely rare, and the durmition of the disease 1s Bor eRe wits oP 

Finsen, in summing up these cases, Sty> that ouf of a tone 7 
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qses (Oo were yurioloid 





(C) Jeff Behary 2021 


ELECTRO-TH EKRAPIO TICS. 
hoo 7 
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170 eases of qmullpox. 
method ineflicacious. 
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absolutely indispensable | 
1. The patient should be | | 
“When Lhe patient comes under treatment onl ly enous, Pingo, 
; “before the fourth or fifth day ol the disease, suppuratioy of 
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after the fifth day of the disease, 1b 1s uncertain whether suppuration oa, 


unvaecinated persons antl in cnuses of Continent 
Should the patient come under treatiyers 


be avoided. Sometimes this is the case, sometimes not.’’ 

» The chemical rays of daylight should be absolutely shut on; 
The efficiency of the method is so certain that, 1m case SULp pura ion should 
eecur in a patient who has been placed under the treatment in proper 
time, the first thing to be thought of 15 that, from wank of care either op 
the part of the patient or of the nurse, daylight may have penetrated, 
Therefore, before the method can justly be declared a failure, ihe 
thoroughness with which it is carried out should be tested by exp sing 
photographic plates or sensitized paper as a means of control in different 
places in the sick-room. If these photographic plates show the influence 
of the white light, the technic of the treatment has been imperfect, A 
few of those who have applied the method have at the same time treated 
the patient by other remedies as well. Such a course 1s objectionable for 
scientific purposes, as if is then impossible to decide which agency is 
responsible for the results. In order to rive the experiments decisive 
scientific value, they should be carried out under strict control, and the 
patient placed under the treatment in proper time’? 


BLUE LIGHT. 

Before closing, I wish to allude to the therapeutic use of blue and 
ultra-violet light. The subject is evidently still in its infancy, and much 
may be expected from the successes that are said to have followed tts 
employment. Already there are many authorities who extol the efficacy 
of the concentrated actinic rays in the treatment of chronic ulecr, 
lnpus, and other destructive cutaneous lesions. 

Blue Light as an Anesthetic, Within recent years it has been fount 
feasible to employ the visible chemical frequencies of the spectrum, by 
the use of sereens of blue glass. This glass actsas a barrier to the pas 
sage of the frequencies of the ultra-violet portion of the spectrum, and 


shields from the frequencies beyond the blue or the yellow, the green aunt 


red frequencies, 
Minin, of St. Petersburg,’ believes that the visible chemical freque" 


cies of the spectrum from the blue to the ultra-violet, by acting °” the 


i : a a rn] _ = ' ; 
Journal of Physical Therapentics, January 15, 107. 
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‘In addition to the evidence advaneed by M. Redard against the 


view that the influence of the light is hypnotic, [do not believe that se 
lirge a percentage of ordinary persons are so easily hypnotized, and | 
find that the results vary with the technic. I do not agree with MM. 
Redard in the opinion that a ceneral anesthetic effect is produced, for | 


have found that, although sensation in the extremities is Leni porarily im- 


paired, yet there is no real analgesia, this apparently only existing over 


the area of distribution of the cranial nerves, 
“Tn all the successful cases dilatation of the pupils was observed, 


and in two or three, the eves beeame fixed and the lids drooped, the pa 


Lient developing isomnolent condition: but in those instances in which 
the patient moves his eyes constantly and blinks, the pupils will not 
dilate, and no analgesic effect should be expected.” 


' Rritieh Medien! Journal, July, 1305, 
Lancet, May 12, Liki. 
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. BAETIER, F. 7. 
direct current, 


. ct mu : He Wes 20 Volta, len LM Pires on 
Duna the preparation of the present volume, [ conceived the idea { ne | and Biddle 6. 


He employs lift , LW Bru) eoila Lit) « 
eS ETE. makes of erile : : big Reet ily | 10) volta 
Oils Hinze Absine! 


i arc lS-ineh res wef a tre ] = i, Wueen ot el 
an = : pee i oP Le i = ri - = | Bf Le awed "| He [Ear iF | Lin Herlmte . aes he rn pie enn at 
ing letters to some of the better known Rontgen therapists, asking that they . poly ee on the wetineli on the U-inch. Wailitint tubes & aren a 
: Cues te . aye - encloa ‘that purpose, : Tea UG Lewis, Stier, ete. He emplovs lares (line) cca etn, Heine, 
: 4 con the hlank em logecl for ] believes that: ayn STO PIOys jaree (110 v2) and st 1 (One) eal | 
the data of their teehmie : ae = HeWes (hit an erythema ig necessary in all onan: SIMA? (ell W.) coils's and 
[| was gratified by the cordial responses that my communications elicited, ang lesions. Vis necessary in all cases, except those of ver ‘ 


) r¥ superticial skin 
widely divergent opinions, that have their adherents jy 


ae Bansoum, O. SHEPARD, 
eountry and abroad. his avernge length of 


The sents offered, in several instances, were so comprehensive that spare healthy part by plac 
The statements offered, | . 
“ore » dats n those cases, an asterisk (*) has been plop 
was lacking to record the data, In hos eye ere plinced, 
referring the reader to a detailed explanation in the addendum, 
The following abbreviations have been employed, which, like the tabulation 
itself and the addendum, are arranged in alphabetical order. 


interested in the 


SUT men hs kt 
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1 Rlving 
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‘ ALD WELLE, EW. Ten-inch eo of his own desiun rotary mechanienl break 
breaks per second ; “break” laste =), second and the * make nn mi eas ater se 
lum screen for deep parts. For lupus, low penetration and no screen. Hany pa 

[ Use cLTV art tube that rT nat god ene si five radiographic wore Ge ‘l te dons 
ra alae lor that purpose.” He declares that the static machine for Corny works th 
LEE ey P : ih ToOTK. 15 


A-N.-Apps-Newton. 


C.<Caldwell. DoxnaM, Kennox. He belicves that a French tube is beat 


Rrisdiandercand ree ft; he also employe the 
Fes. oF easencen. | Pa tee TL mE = . the Gundelach He has not foun eelf-repulat ing tubes valuntle 
K. & Kee Kelley and Koett. | unless personally regulated. He says that the distance of the anole from the PALE a 


K.=Kinraide, 


akin TOPLAS DCA Se ate branes thie giass Lich yy ein ath inchs of the Cubantania feet aie 
L.= Leeda. 


Fis voltage [primary 1 AO tio 1), With leech: 1] A, without lowed : Tiel le has the Aro 


Ll. & N.=leeds and Northrup. red hot { usually), before treatment 4 finished He regards the spintermeter and 
Q.=Queen | penet rameter a5 Innecurate. eo that he prefers new method. He protects thie parts 
Pe Ae eee area i Schall very carefully’, but not close to Lie leon, AT ery thers, he asserts, if necessary in 
R., G. & 8.-Reiniger, Gebbert and Schall, lipus, mycosis fungoides, epithelioma, ete, He often gives daily treatment; at other 
heat neg times only onor in tKo pele. 
.) Réntgen, 


BR. Mie. Co.) Hontgen Manufacturing Co. 
Sch.eScheidel, 
Sn. Snook. | 
W, & B.=Waite and Bartlett. | 


FuANKLIX, Minroxs W. He estimates the degree of vacuum of the tube by both 
the spintermetor and the penctrameter ; preferring Holzknecht’s method of standard- 
ization of the electroscope and the Franklin cloctroscope for general wee, Tt is his 
practice to cover everything with lead except the lesion. ‘The best indication to 


Will. Willyoung eonee the treatment is the presence of any inflammatory sign on the healthy skin ; hits 
} ‘ only other rule is, when excessive sloughing occurs on an open lesion 
- q 1 - LL ae wii be T Wir |) 
INTERRUPTERS. STATIC MACHINES, | Faeonp, Leoroup. For superticial legions, a soit tube (Welmnolt-skiameter), 
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sagt bf bias nw Th protection 1th ti lene BPpror, of bididor ast with Dignan tet hor, OTLALIOM, anc 
VACUUM TUBE should temporarily cease Mie Serre fornanl’ condemned the employment of 
Ay 7. 0 subjective symptoma are OVI T ¢ ies gl but recently he acdvocules thie 

Ye et ie, | Liquor Burowii as being an irritant in a raal eas . 

GG & shearer treatment, which | have appended, in lis Lechme, 
- Boe Green and Bauer, 


| i dee ameate elaan to the affected area in culaneous 
G.=Gundelach, Csox, J.D. Gibson brings the anode close to the mM 
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loOroscope and spark-gap. He COnses treatmon, a 





ae an i LF ] 

measures dosage by the oe or an elewation of temperature. He LL OrOVEe 5) a 
ePadugtion of an erythema in malignant and superiicial affections. Elie 

Ginpwoop, G, P. Current of 220 wolls from the street. in the hospity| lo» 
For hospital use a 12-inch Biddle coil und FY 10-inch Leslic Miller. In the alffice . 
inch (Chadwick) mercury dip and a 12-inch Apps ate ; He varies his interrins 
according to his coil.and Lube, from aT mechanica La SU0U) electrolytic. Hr ake 
lovan voltage of 220 cut down by the rheostat to 200. He is guided jn |,; Fe 


by a greenish-yellow fluorescence of the tube. 


Grune, Fao H. A subdued fluorescence of the lummous hemisphere qy 
tube is his guide; the vacuum is estimated by the resistance of the tube, ag ec, arin 
with air resistance between the prime conductors of the generator. He provec,. 
healthy parts by means of Grubbe's A-ray foil, He believes that on ervthems | 
necessary in the treatment of all superficial lesions. 


Hatut-Epwanrops, J. He uses German and French makes of vacuum tish and 
finds the non-regulating best for radiography, the self-regulating for treatmen: "HE 
wees oll tubes, no matter what the vacuum, at from + to 12 inches. He binplovs 
the radiochromometer, radiometer, etc., for experimentation only, He proteeis +). 
healthy parts by plaster of Paris masks and a bandage covered with lead-foil 
He writes me that in all hig varied expemence—Oihicer in Charge of the \-ray 
Department of the Birmingham General Hospital and late of the Imperial Yeo “nry 
Hospitals in South Africa—he has found nothing to relieve the painful ehironie 
dermatitis, from which he ts a sufferer. 





HETHERINGTON, J. P. He uses his own water-cooled interrupter or the [ip- 
raide, the number of Interruptions In either being about equal to the Wehnelt. He 
ses a Variety of vacuum tubes, amare which miy be mentioned: The Queen, | alte 
Ohm, Friedlander, Wagner, Swett and Lewis, Miller, etc.- He tells me that he pre. 
fers the non-regulating and the self-regulating, to the osmo-regulating, variety. For 
cutantous lesions, he brings the anode as close as possible to the part, unless the 
aliected area is very large ; in deep-seated conditions, as low a vacuum as will pene 
trate to the desired depth. He only uses lend to protect special parts, such as the 
hair; and discontinues treatment at a commencing erythema, or disappearance of the 
lesion. He believes an erythema is necessary to obtain rapid results, or to reawve 
hair. It is his sim to produce erythema in nearly every case. 





Hotomsa, A, The indication to discontinue treatment is a “slight erythema. 
He says that “a slight erythema may at times be necessary in superticial sk in lesions, 
but even then it is to be avoided if possible.” He believes that prevention is better 
than all the cures for X-ray dermatitis. 


KIENROCK, Ronenrr, He approves of the Benoist-Walter radiochromomet«r, 
average penetration 4 to 6, mostly >, He uses his quantimeter in conjunction with 
Sabouraud-Noiré radiometer for dosige, and for comparison by artificial illumination 
he takes advantage of Scheiner’s benzine lamp. He believes that a complete treat- 
ment by massive doses, once or twice mognthhye id the moat effective method, He is 


much opposed to frequently repeated irradiations. 


_,_, LAgvenri¢ne, Atnerr. The milliamperage in the secondary is measured by 
Gaitte's milliamperemeter, the length of the spark by the spintermeter. Lhe pene: 
tration 18 determined by the radiochromometer of Henoist, and the dosage by the 
radiometer of Sabouraud and Noiré, The occurrence of erythema causes him no 
fear, indeed he often looks for a certain determinate degree of it; he believes (hat 
ita likelihood can never be rigorously excluded, as idiosynerasy plays so largely | 
role. He asserts that an erythema is beneficial in certain re selli ua cases of Liupils 
and in some of the epitheliomata. The various kinds of apparatus devised by Gate 
are much in vogue in France, | | 


Leonakp, Cras, L. Leonard uses, as protective measures, a lead-covered bo*, 
4 lead-glass shield, and an aluminium screen. He believes an erythema necessary whe? 
the disease will not yield without, 7 
_ _ Morton, Recinarp. He advises the employment of the Apps-Newton 
He finds that the best results in his work are accomplished by two ten-ineh coils st 
one eighteen-inch. He estimates his dosage by the apple-green color of the tube, 


roll. 
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re ie Sa te Lion to the quality Of the A-Fay best to vate t maine’ a 
LET OPT, He believes that his method is much safer ae - et i x ay ne Figg 

: Se | “ ma PRES ~PtLY Lirns 

AEWCOMET F ‘: Veet 

the Gabe ad ie f ay o. he ealimates the degree of vacuum by the appearance of 

ih . PAT BE Soy Ut BE He believes the time no discontinue cer pes ‘ yaa a 
7 Crea tment 18 no longer needed. mricl thint ah] erythema fe ies Feat ret Aree 

remarks that the OStirrence of eryihemn is not necessary. Fmuccilantar ode 
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>. at ip Pik ae TT rk, =F r 
thes feat Pee ie Eee wee Abe. mechanical (Pog interrupter for 
lach tubes for superficial tres Peer ior tubingraphie work; the Queen and CGunde- 
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tod; on 18-inch coils it is usually more. He estimates the ¥: CULE ‘ofthe tet i ’ 

equivalent spark length when the tube is known to be rel ‘blescad a if eas t es tl es 

wise he resorta to the Benoist scale in addition. He tells me that his cra ara 

Of TPCT Mont a a very Variable quantity: for the LVCrATO cose of ovithelinme ath 
I minutes three to five times per week. He pratecta the healthy parts by the 
diaphragm « if dit Tulse shield ecicl foi) or wet leather, He remarks ‘that treatment 

Shonld be dincon tinued when itis certain that the condition has been cured. and that the 
predietion Of an erythema @ a poor and misleading guide. Asa prophylactic measure 
FLetELI Tat A=T¥ dermatitia aleohol with talcum powder or stnhrate of zine is recoin- 
mend. The above i ‘ll fi iece A for HuFnE ci} t kia fret eerie. OF An oVAporil ing 
lotion of lend water and laudanum may be weed fora slight dermatitis For bast & of 
the second degree: dry powder; lead water and laudanum: zine oxide ointment: 
Of meric acid solution 1-1000. For burns of the third degree: gine ointment, or 
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He informe tre thint im Enis Eoelbet all 
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APPENDIX. 
be 
one > He uses Queen, Miller and Gundelach (regulating) , 
ScHAMBENG, Ped Sy Auarn rere te medium high tubes ; thiroe AT his He | tubes, 


‘anh to two-fifths mi | Pal gare ee Schan Q 
Cine fifth | for low tubes. For accurte dosage st hamberg depenc ‘nel 


cae ry oe i aw Tos ; | 
three-fifths rT omometer . regarding No. 3 as fairly exact for superficial i On 
a Troma th to & for the deeper varieties. l he chron lengt h of trentmens ; te ns 
aoa affertions is 2 tO & minutes twitee or thrice weekly. He asserts that ervi| lig. 
Ee saniill if ‘ oecur early following Vigorous treatment, is an indication they 
especially if 1) One discontinued. It is his belief that in ordinary eta...” 


i Lite 
ALS) 


erect MOTs ehoule Det | 5 “Tepe me 
reat jOTL euch os acne, At erythema iB Ol a Sine Aud ON, but that its prod; 
| i = = L i ul 1 


atts a4 4 remedial measure, 


Seort, J. MN. Scot Sys . “7 try to use the same tube on the same arth 
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interruptions, smark-lengt h that the tube will “back up, etc. 1 graclually |, ethan 
‘he treatment until an 


rythema 18 evidenced, basing future treatments oy), | 
above data.” He ‘rradiates epithelioma every day, and deeper growths every « ne 
or third day. He protect 
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EAE 
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He believes that an erythema is neceses,. 
every case, except when the eye is involved. 
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fuorescence of the tube ; the anode normal to cherry-red. He estimates the degrop 
on the coil and tube, the amperage in the primary 


of vacuum by the spark-gap co , | 
current, the degree of the fluorescence in the fluoroscope, etc. He ciscontinurs trea. 


ment if the case is getting worse, instead of better (~ toxemia’). He says: “Of late 
I prefer to use Curie 200,000 radium bromide, -0) milligrammes in two alumininm 
capsules, 2 to 3 times weekly, from 1 to 3 or 4 hours ; Valuable in furtinculosis, boils 
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consideration the duration and number of the exposures. 


srewant, THos. J. For superficial conditions he uses a Queen tube or one that 
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using the first and Inst for therapy. He believes that the maximum quantity of 
raivs is emanating from the tube ata the anode is of a tlull red color. He thinks 
it necessary to produce an erythema to determine the maximuni madividual cose 


Srover, G. H. Stover uses a great variety of coils, internipters, and tubes. 
Among the coils may be mentioned ; Heinze 12-inch, Scheidel 12-inch, Meyer (-inch, 
ete. The vacuum tubes include Green and Bauer. Macalaster and Wiggin, Swett ri 
Lewis, Miiller, ete. In estimating the Vacuum of the tube he takes into com bis aR 
the primary current, the appearance of the tube, and the spintermeter-gup. [He gives 
ten minutes’ treatment to cutaneous diseases and from 10 to 15 minutes’ for sub- 
eitaneous and deeper affections. He belioves that the best time to discontinue treat- 
ment is at the approach of cure or transient or definite erythema, He asserts that itt 
lupus vulgaris and cutancous epithelioma, the production of an erythema is necessary. 
he thers 


peutic aspect of the X-rays, beyond treating a few cases of ringworm, recurred 
pean and rodent uleer, He remarks that his publications eontain much of his 
technic. 


Waisy, Davin, Walsh writes me that of late he has not followed up ' 
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